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4 Lqwurgxfwlrq
Zkdw zhuh wkh fdxvhv ri wkh Dvldq hfrqrplf/ fxuuhqf| dqg ?qdqfldo fulvhv
ri 4<<:0<;B Wzr pdlq k|srwkhvhv dqg lqwhusuhwdwlrqv kdyh hphujhg lq wkh
diwhupdwk ri wkh fulvlv1 Dffruglqj wr rqh ylhz/ vxgghq vkliwv lq pdunhw h{0
shfwdwlrqv dqg frq?ghqfh zhuh wkh nh| vrxufhv ri wkh lqlwldo ?qdqfldo wxuprlo/
lwv sursdjdwlrq ryhu wlph dqg uhjlrqdo frqwdjlrq1 Zkloh wkh pdfurhfrqrplf
shuirupdqfh ri vrph frxqwulhv kdg zruvhqhg lq wkh plg 4<<3v/ wkh h{whqw
dqg ghswk ri wkh 4<<:0<; fulvlv vkrxog qrw eh dwwulexwhg wr d ghwhulrudwlrq lq
ixqgdphqwdov/ exw udwkhu wr sdqlf rq wkh sduw ri grphvwlf dqg lqwhuqdwlrqdo
lqyhvwruv/ vrphzkdw uhlqirufhg e| wkh idxow| srolf| uhvsrqvh ri wkh Lqwhuqd0
wlrqdo Prqhwdu| Ixqg +LPI, dqg wkh lqwhuqdwlrqdo ?qdqfldo frppxqlw|14
Dffruglqj wr wkh rwkhu ylhz 9 dgydqfhg lq wklv sdshu 9 wkh fulvlv uh0
 hfwhg vwuxfwxudo dqg srolf| glvwruwlrqv lq wkh frxqwulhv ri wkh uhjlrq1 Ixq0
gdphqwdo lpedodqfhv wuljjhuhg wkh fxuuhqf| dqg ?qdqfldo fulvlv lq 4<<:/ hyhq
li/ rqfh wkh fulvlv vwduwhg/ pdunhw ryhuuhdfwlrq dqg khuglqj fdxvhg wkh soxqjh
ri h{fkdqjh udwhv/ dvvhw sulfhv dqg hfrqrplf dfwlylw| wr eh pruh vhyhuh wkdq
zduudqwhg e| wkh lqlwldo zhdn hfrqrplf frqglwlrqv1 D v|qwkhwlf ryhuylhz
ri rxu lqwhusuhwdwlrq lv surylghg lq vhfwlrq 5/ zkloh vhfwlrqv 608 suhvhqw d
v|vwhpdwlf dvvhvvphqw ri wkh vrxufhv ri hfrqrplf whqvlrq dw wkh urrw ri wkh
Dvldq fulvlv1 Wklv lv edvhg rq wkh dqdo|vlv ri wkh dydlodeoh hpslulfdo hylghqfh
iru wkh iroorzlqj frxqwulhv= Vrxwk Nruhd/ Lqgrqhvld/ Pdod|vld/ Sklolsslqhv/
Wkdlodqg/ Vlqjdsruh/ Krqj Nrqj/ Fklqd dqg Wdlzdq1 Pdfurhfrqrplf lpedo0
dqfhv lq wkhvh frxqwulhv duh dvvhvvhg zlwklq d eurdg ryhuylhz ri vwuxfwxudo
idfwruv= fxuuhqw dffrxqw gh?flwv dqg iruhljq lqghewhgqhvv/ jurzwk dqg lq0
 dwlrq udwhv/ vdylqjv dqg lqyhvwphqw udwlrv/ exgjhw gh?flwv/ uhdo h{fkdqjh
udwhv/ iruhljq uhvhuyhv/ frusrudwh vhfwru lqyhvwphqw/ phdvxuhv ri ghew dqg
sur?wdelolw|/ lqgh{hv ri h{fhvvlyh edqn ohqglqj/ lqglfdwruv ri fuhglw jurzwk
dqg ?qdqfldo iudjlolw|/ prqhwdu| vwdqfhv/ ghew0vhuylfh udwlrv/ g|qdplfv dqg
frpsrvlwlrq ri fdslwdo lq rzv dqg rxw rzv/ dqg srolwlfdo lqvwdelolw|1
Wkh uhvw ri wkh sdshu lv vwuxfwxuhg dv iroorzv1 Vhfwlrq 9 suhvhqwv d uhfrq0
vwuxfwlrq ri wkh Dvldq phowgrzq/ iurp wkh shulrg ohdglqj wr wkh fulvlv wr lwv
huxswlrq lq 4<<:/ dqg glvfxvvhv srolf| uhvsrqvhv/ frqwdjlrq h>hfwv/ dqg wkh
uroh ri Mdsdq1 Lq vhfwlrq : zh surylgh dq ryhuylhz ri wkh ghedwh rq srolf|
vwudwhjlhv wr uhfryhu iurp wkh fulvlv/ zlwk sduwlfxodu hpskdvlv rq wkh uroh
sod|hg e| wkh LPI1 Vhfwlrq ; vlqjohv rxw wkh nh| srlqwv lq wkh fxuuhqw ghedwh
4Vhh Udghohw dqg Vdfkv +4<<;, iru wkh prvw frpsuhkhqvlyh h{srvlwlrq ri wklv ylhz1
4derxw wkh uhirup ri wkh lqwhuqdwlrqdo ?qdqfldo v|vwhp dqg wkh ghvludelolw|
ri iuhh fdslwdo prelolw|1 Vhfwlrq < irfxvhv rq wkh prvw uhfhqw hyroxwlrq ri
wkh Dvldq phowgrzq lqwr d joredo wxuprlo lq wkh vxpphu ri 4<<;1 Wkh ?qdo
vhfwlrq rxwolqhv d ihz rshq lvvxhv lq dvvhvvlqj wkh lpsolfdwlrqv ri wkh fulvhv15
5 Dw wkh urrw ri wkh Dvldq fulvlv
Fhqwudo wr d ixoo xqghuvwdqglqj ri wkh urrwv ri wkh Dvldq fulvlv lv wkh pxowl0
idfhwhg hylghqfh rq wkh vwuxfwxuh ri lqfhqwlyhv xqghu zklfk wkh frusrudwh dqg
?qdqfldo vhfwruv rshudwhg lq wkh uhjlrq/ lq wkh frqwh{w ri uhjxodwru| lqdgh0
txdflhv dqg forvh olqnv ehwzhhq sxeolf dqg sulydwh lqvwlwxwlrqv16 Wkh prudo
kd}dug sureohp lq Dvld pdjql?hg wkh ?qdqfldo yxoqhudelolw| ri wkh uhjlrq
gxulqj wkh surfhvv ri ?qdqfldo pdunhwv olehudol}dwlrq lq wkh 4<<3v/ h{srvlqj
lwv iudjlolw| ylv0ª0ylv wkh pdfurhfrqrplf dqg ?qdqfldo vkrfnv wkdw rffxuuhg
lq wkh shulrg 4<<804<<:1 Wkh sureohp h{klelwhg wkuhh gl>huhqw/ |hw vwulfwo|
lqwhuuhodwhg glphqvlrqv dw wkh frusrudwh/ ?qdqfldo/ dqg lqwhuqdwlrqdo ohyho17
Dw wkh frusrudwh ohyho/ srolwlfdo suhvvxuhv wr pdlqwdlq kljk udwhv ri hfr0
qrplf jurzwk kdg ohg wr d orqj wudglwlrq ri sxeolf jxdudqwhhv wr sulydwh
surmhfwv/ vrph ri zklfk zhuh h>hfwlyho| xqghuwdnhq xqghu jryhuqphqw frq0
wuro/ gluhfwo| vxevlgl}hg/ ru vxssruwhg e| srolflhv ri gluhfwhg fuhglw wr id0
yruhg ?upv dqg2ru lqgxvwulhv18 Hyhq lq wkh devhqfh ri h{solflw surplvhv ri
cedlo0rxw*/ wkh surgxfwlrq sodqv dqg vwudwhjlhv ri wkh frusrudwh vhfwru odujho|
ryhuorrnhg frvwv dqg ulvnlqhvv ri wkh xqghuo|lqj lqyhvwphqw surmhfwv19 Zlwk
?qdqfldo dqg lqgxvwuldo srolf| hqphvkhg zlwklq d zlghvsuhdg exvlqhvv vhf0
wru qhwzrun ri shuvrqdo dqg srolwlfdo idyrulwlvp/ dqg zlwk jryhuqphqwv wkdw
dsshduhg zloolqj wr lqwhuyhqh lq idyru ri wurxeohg ?upv/ pdunhwv rshudwhg
5Wkh ?uvw sduw ri wkh sdshu lqfoxghv vhfwlrqv 408 dqg wdeohv 406;1 Wkh vhfrqg sduw ri
wkh sdshu lqfoxghv vhfwlrqv 9043/ wdeoh 6</ dqg uhihuhqfhv1
6Wklv vhfwlrq lv edvhg rq Fruvhwwl/ Shvhqwl dqg Urxelql +4<<;,1 D sdu0
wldo olvw ri uhfhqw vwxglhv surylglqj hpslulfdo hylghqfh rq wkh Dvldq fulvlv lq0
foxghv Doed hw do1 +4<<;,/ Gruqexvfk +4<<; d,/ Ihogvwhlq +4<<;,/ Jrogvwhlq +4<<;,/
LPI +4<<;,/ dqg Udghohw dqg Vdfkv +4<<;,1 D odujh qxpehu ri frqwulexwlrqv
rq wkh fulvlv duh dydlodeoh rqolqh rq Qrxulho Urxelql*v Dvldq Fulvlv Krphsdjh dw
zzz1vwhuq1q|x1hgx2￿qurxelql2dvld2DvldKrphsdjh1kwpo1
7W k hu r o hr ip r u d ok d } d u gl qw k hr q v h wr iw k hD v l d qf u l v l vk d ve h h qv w u h v v h ge |dq x p e h u
ri dxwkruv1 Vhh h1j1 Nuxjpdq +4<<; d,/ Juhhqvsdq +4<<;,/ Ilvfkhu +4<<; e,1
8LPI +4<<:,1
9Vhh Srphuohdqr +4<<;, iru d wkrurxjk dvvhvvphqw ri wkh frusrudwh urrwv ri wkh ?qdqfldo
fulvlv lq Dvld1
5xqghu wkh lpsuhvvlrq wkdw wkh uhwxuq rq lqyhvwphqw zdv vrphzkdw clqvxuhg*
djdlqvw dgyhuvh vkrfnv1
Vxfk suhvvxuhv dqg eholhiv uhsuhvhqwhg wkh xqghuslqqlqjv ri d vxvwdlqhg
surfhvv ri fdslwdo dffxpxodwlrq/: uhvxowlqj lqwr shuvlvwhqw dqg vl}deoh fxuuhqw
dffrxqw gh?flwv1; Zkloh frpprq zlvgrp krogv wkdw eruurzlqj iurp deurdg
wr ?qdqfh grphvwlf lqyhvwphqw vkrxog qrw udlvh frqfhuqv derxw h{whuqdo vro0
yhqf| 9 lw frxog dfwxdoo| eh wkh rswlpdo frxuvh ri dfwlrq iru xqghufdslwdol}hg
hfrqrplhv zlwk jrrg lqyhvwphqw rssruwxqlwlhv 9 wkh hylghqfh iru wkh Dvldq
frxqwulhv lq wkh plg04<<3v kljkoljkwv wkdw wkh sur?wdelolw| ri qhz lqyhvwphqw
surmhfwv zdv orz1 Iru lqvwdqfh/ lq Nruhd/ 53 ri wkh odujhvw 63 frqjorphudwhv
glvsod|hg lq 4<<9 d udwh ri uhwxuq rq lqyhvwhg fdslwdo ehorz wkh frvw ri fdsl0
wdo1 Lq 4<<:/ ehiruh wkh fulvlv/ dv pdq| dv : ri wkh 63 odujhvw frqjorphudwhv
frxog eh frqvlghuhg h>hfwlyho| edqnuxsw1<
Lqyhvwphqw udwhv dqg fdslwdo lq rzv lq Dvld uhpdlqhg kljk hyhq diwhu wkh
qhjdwlyh vljqdov vhqw e| wkh lqglfdwruv ri sur?wdelolw|1 Lq sduw/ wklv rffxuuhg
ehfdxvh wkh lqwhuhvw udwh idoo lq lqgxvwuldo frxqwulhv +hvshfldoo| lq Mdsdq,
orzhuhg wkh frvw ri fdslwdo iru ?upv dqg prwlydwhg odujh ?qdqfldo  rzv lqwr
wkh Dvldq frxqwulhv1 Krzhyhu/ wkh fuxfldo idfwru xqghuo|lqj wkh vxvwdlqhg
lqyhvwphqw udwhv zdv wkh ?qdqfldo vlgh ri wkh prudo kd}dug sureohp lq Dvld/
ohdglqj qdwlrqdo edqnv wr eruurz h{fhvvlyho| iurp deurdg dqg ohqg h{fhvvlyho|
dw krph143 Ilqdqfldo lqwhuphgldwlrq sod|hg d nh| uroh lq fkdqqhoolqj ixqgv
wrzdug surmhfwv wkdw zhuh pdujlqdo li qrw rxwuljkw xqsur?wdeoh iurp d vrfldo
srlqw ri ylhz1
Wkh olwhudwxuh kdv irfxvhg rq d orqj olvw ri vwuxfwxudo glvwruwlrqv lq wkh
suh0fulvlv Dvldq ?qdqfldo dqg edqnlqj vhfwruv= od{ vxshuylvlrq dqg zhdn uhj0
xodwlrq> orz fdslwdo dghtxdf| udwlrv> odfn ri lqfhqwlyh0frpsdwleoh ghsrvlw
lqvxudqfh vfkhphv> lqvx!flhqw h{shuwlvh lq wkh uhjxodwru| lqvwlwxwlrqv> glv0
wruwhg lqfhqwlyhv iru surmhfw vhohfwlrq dqg prqlwrulqj> rxwuljkw fruuxsw ohqg0
lqj sudfwlfhv> qrq0pdunhw fulwhuld ri fuhglw doorfdwlrq/ dffruglqj wr d prgho
ri uhodwlrqvkls edqnlqj wkdw hpskdvl}hv vhpl0prqrsrolvwlf uhodwlrqv ehwzhhq
edqnv dqg ?upv/ vrphkrz grzqsod|lqj sulfh vljqdov1 Doo wkhvh idfwruv frq0
wulexwhg wr wkh exlog0xs ri vhyhuh zhdnqhvvhv lq wkh xqghufdslwdol}hg ?qdqfldo




<Vhh h1j1 RHFG +4<;;, iru wkh dqdo|vlv ri wkh Nruhdq fdvh1
43Vhh vhfwlrq 71
6Wkh dgyhuvh frqvhtxhqfhv ri wkhvh glvwruwlrqv zhuh fuxfldoo| pdjql?hg
e| wkh udslg surfhvv ri fdslwdo dffrxqw olehudol}dwlrq dqg ?qdqfldo pdunhw
ghuhjxodwlrq lq wkh uhjlrq gxulqj wkh 4<<3v/ zklfk lqfuhdvhg wkh vxsso|0
hodvwlflw| ri ixqgv iurp deurdg144 Wkh h{whqvlyh olehudol}dwlrq ri fdslwdo
pdunhwv zdv frqvlvwhqw zlwk wkh srolf| jrdo ri surylglqj d odujh vxsso| ri
orz0frvw ixqgv wr qdwlrqdo ?qdqfldo lqvwlwxwlrqv dqg wkh grphvwlf frusrudwh
vhfwru1 Wkh vdph jrdo prwlydwhg h{fkdqjh udwh srolflhv dlphg dw uhgxflqj wkh
yrodwlolw| ri wkh grphvwlf fxuuhqf| lq whupv ri wkh XV groodu/ wkxv orzhulqj
wkh ulvn suhplxp rq groodu0ghqrplqdwhg ghew1
Wkh lqwhuqdwlrqdo glphqvlrq ri wkh prudo kd}dug sureohp klqjhg xsrq
wkh ehkdylru ri lqwhuqdwlrqdo edqnv/ zklfk ryhu wkh shulrg ohdglqj wr wkh
fulvlv kdg ohqw odujh dprxqwv ri ixqgv wr wkh uhjlrq*v grphvwlf lqwhuphgl0
dulhv/ zlwk dssduhqw qhjohfw ri wkh vwdqgdugv iru vrxqg ulvn dvvhvvphqw145
Xqghuo|lqj vxfk ryhuohqglqj v|qgurph pd| kdyh ehhq wkh suhvxpswlrq wkdw
vkruw0whup lqwhuedqn furvv0erughu oldelolwlhv zrxog eh h>hfwlyho| jxdudqwhhg
e| hlwkhu d gluhfw jryhuqphqw lqwhuyhqwlrq lq idyru ri wkh ?qdqfldo ghewruv/ ru
e| dq lqgluhfw edlo0rxw wkurxjk LPI vxssruw surjudpv1 D yhu| odujh iudfwlrq
ri iruhljq ghew dffxpxodwlrq zdv lq wkh irup ri edqn0uhodwhg vkruw0whup/
xqkhgjhg/ iruhljq0fxuuhqf| ghqrplqdwhg oldelolwlhv= e| wkh hqg ri 4<<9/ d
vkduh ri vkruw0whup oldelolwlhv lq wrwdo oldelolwlhv deryh 83( zdv wkh qrup lq
wkh uhjlrq1 Pruhryhu/ wkh udwlr ri vkruw0whup h{whuqdo oldelolwlhv wr iruhljq
uhvhuyhv 9 d zlgho| xvhg lqglfdwru ri ?qdqfldo iudjlolw| 9 zdv deryh 433(
lq Nruhd/ Lqgrqhvld dqg Wkdlodqg146
Wkh fruh lpsolfdwlrq ri prudo kd}dug lv wkdw dq dgyhuvh vkrfn wr suri0
lwdelolw| grhv qrw lqgxfh ?q d q f l d ol q w h u p h g l d u l h vw re hp r u hf d x w l r x vl qo h q g 0
lqj/ dqg wr iroorz ?qdqfldo vwudwhjlhv uhgxflqj wkh ryhudoo ulvnlqhvv ri wkhlu
sruwirolrv1 Txlwh wkh rssrvlwh/ lq wkh idfh ri qhjdwlyh flufxpvwdqfhv wkh dq0
wlflsdwlrq ri d ixwxuh edlo0rxw surylghv d vwurqj lqfhqwlyh wr wdnh rq hyhq
pruh ulvn 9 wkdw lv/ dv Nuxjpdq +4<<; d, zulwhv/ 3wr sod| d jdph ri khdgv
L zlq/ wdlov wkh wd{sd|hu orvhv14 Lq wklv uhvshfw/ d qxpehu ri frxqwu|0vshfl?f
dqg joredo vkrfnv frqwulexwhg wr vhyhuho| ghwhulrudwh wkh ryhudoo hfrqrplf
rxworrn lq wkh Dvldq uhjlrq/ h{dfhuedwlqj wkh glvwruwlrqv douhdg| lq sodfh1
Lq sduwlfxodu/ wkh orqj shulrg ri vwdjqdwlrq ri wkh Mdsdqhvh hfrqrp| lq
wkh 4<<3v ohg wr d vljql?fdqw h{sruw vorzgrzq iurp wkh Dvldq frxqwulhv> lq
44Vhh h1j1 PfNlqqrq dqg Sloo +4<<9,1
45Vhh h1j1 Vwljolw} +4<<;,1
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7wkh prqwkv suhfhglqj wkh huxswlrq ri wkh fulvlv/ wkh krshv iru d Mdsdqhvh
uhfryhu| zhuh vkdwwhuhg e| d vxgghq ghfolqh lq hfrqrplf dfwlylw| lq wklv
frxqwu|1 Vhfwru0vshfl?fv k r f n vv x f kd vw k hi d o ol qw k hg h p d q gi r uv h p l 0
frqgxfwruv lq 4<<9/ dqg dgyhuvh whupv ri wudgh  xfwxdwlrqv dovr frqwulexwhg
wr wkh zruvhqlqj ri wkh wudgh edodqfhv lq wkh uhjlrq ehwzhhq 4<<9 dqg 4<<:1
Wkh vkdus dssuhfldwlrq ri wkh XV groodu uhodwlyh wr wkh Mdsdqhvh |hq
dqg wkh Hxurshdq fxuuhqflhv vlqfh wkh vhfrqg kdoi ri 4<<8 ohg wr ghwhulr0
udwlqj frvw0frpshwlwlyhqhvv lq prvw Dvldq frxqwulhv zkrvh fxuuhqflhv zhuh
h>hfwlyho| shjjhg wr wkh groodu147 E d v h gr qv w d q g d u gu h d oh { f k d q j hu d w h
phdvxuhv/ pdq| Dvldq fxuuhqflhv dssuhfldwhg lq wkh 4<<3v/ dowkrxjk wkh gh0
juhh ri uhdo dssuhfldwlrq zdv qrw dv odujh dv lq suhylrxv hslvrghv ri fxuuhqf|
froodsvhv +vxfk dv Ph{lfr lq 4<<7, dqg wkh g|qdplfv ri wkh uhdo h{fkdqjh
udwh zdv dv|pphwulf dfurvv frxqwulhv= e| 4<<: wkh h{whqw ri uhdo dssuhfl0
dwlrq zdv hylghqw lq Pdod|vld dqg wkh Sklolsslqhv/ zkloh lq Vrxwk Nruhd/
Wkdlodqg dqg Lqgrqhvld/ uhdo h{fkdqjh udwh lqglfdwruv kdg qrw pryhg vljqli0
lfdqwo| uhodwlyho| wr 4<<31 Lq jhqhudo/ frpshwlwlyh suhvvxuhv zhuh hqkdqfhg
e| wkh lqfuhdvlqj zhljkw ri Fklqd lq wrwdo h{sruw iurp wkh uhjlrq148
Dv d uhvxow ri wkh fxpxodwlyh h>hfwv ri wkh ?qdqfldo dqg uhdo lpedodqfhv
frqvlghuhg deryh/ e| 4<<: wkh Dvldq frxqwulhv dsshduhg txlwh yxoqhudeoh wr
?qdqfldo fulvhv/ hlwkhu uhodwhg wr vxgghq vzlwfkhv lq pdunhw frq?ghqfh dqg
vhqwlphqw/ ru gulyhq e| ghwhulrudwlqj h{shfwdwlrqv derxw wkh srru vwdwh ri
ixqgdphqwdov1 Lq 4<<:/ wkh gurs ri wkh uhdo hvwdwh dqg vwrfn pdunhwv 9
zkhuh vxvwdlqhg vshfxodwlyh wuhqgv zhuh lq sduw ixhohg e| iruhljq fdslwdo
lq rzv 9 ohg wr wkh hphujhqfh ri zlgh orvvhv dqg rxwuljkw ghidxowv lq wkh
frusrudwh dqg ?qdqfldo vhfwruv1 Srolf| xqfhuwdlqw| vwhpplqj iurp wkh odfn ri
47H{shfwdwlrqv ri d prqhwdu| frqwudfwlrq lq wkh XV lq wkh vxpphu ri 4<<: pd| kdyh
dovr sod|hg d uroh lq suhflslwdwlqj wkh fulvlv1
48Zkhwkhu frvw0frpshwlwlyhqhvv ghwhulrudwhg lq wkh uhvw ri wkh uhjlrq diwhu wkh 83(
ghydoxdwlrq ri wkh Fklqhvh fxuuhqf| lq 4<<7 lv vwloo d pdwwhu ri ghedwh1 Wkh wkhvlv wkdw
3d odujh sduw ri Fklqd*v uhfhqw h{sruw vxffhvv uh hfwv wkh ghydoxdwlrq wkdw rffxuuhg lq
Mdqxdu| 4<<74 dqg wkdw wklv 3fkhds0fxuuhqf| srolf|4 zdv 3rqh ri wkh idfwruv suryrnlqj
wkh fulvlv lq Vrxwkhdvw Dvld4 k d ve h h qh v s r x v h gl qdIlqdqfldo Wlphv hglwruldo +Vhswhpehu
4:/ 4<<:, dqg hfkrhg lq wkh srsxodu suhvv +vhh iru lqvwdqfh Wkh Hfrqrplvw/Q r y h p e h u
55/ 4<<:/ ru Exvlqhvv Wlphv/ Pdufk 4:/ 4<<;,1 Uhfhqw vwxglhv +LPI +4<<:,/ Olx/ Qrodqg/
Urelqvrq dqg Zdqj +4<<;, dqg Ihuqdog/ Hglvrq dqg Orxqjdql +4<<;,, glvplvv wkh wkhvlv
rq wkh edvlv ri vhyhudo idfwruv/ prvw qrwdeo| wkh idfw wkdw e| 4<<6 derxw ;3( ri Fklqhvh
wudqvdfwlrqv zhuh douhdg| vhwwohg dw wkh vzds pdunhw udwh/ qrw wkh r!fldo udwh/ vr wkdw
wkh r!fldo h{fkdqjh udwh ghydoxdwlrq lq xhqfhg rqo| derxw 53( ri wkh iruhljq h{fkdqjh
wudqvdfwlrqv1
8frpplwphqw wr vwuxfwxudo uhirupv e| wkh grphvwlf dxwkrulwlhv zruvhqhg wkh
ryhudoo folpdwh1 Iurp wkh vxpphu ri 4<<: rqzdug/ udslg uhyhuvdov ri ?qdqfldo
fdslwdo lq rzv ohg wr wkh froodsvh ri uhjlrqdo fxuuhqflhv dplgvw grphvwlf dqg
lqwhuqdwlrqdo lqyhvwruv sdqlf149
6 Fxuuhqw dffrxqw lpedodqfhv dqg pdfurhfr0
qrplf ixqgdphqwdov
614 Wkh hylghqfh
Zh vwduw rxu vwxg| ri wkh Dvldq fulvlv e| dvvhvvlqj wkh hylghqfh rq fxuuhqw
dffrxqw lpedodqfhv lq wkh uhjlrq ryhu wkh 4<<3v1 Wkh srwhqwldo uroh ri fxuuhqw
dffrxqw gh?flwv dv d vrxufh ri glvuxswlyh whqvlrqv lq wkh ?qdqfldo pdunhwv
kdv ehhq uhshdwhgo| hpskdvl}hg lq wkh olwhudwxuh14: Rq wkh dqqlyhuvdu| ri
wkh Ph{lfdq ?qdqfldo fulvlv/ Odzuhqfh Vxpphuv/ wkh XV Ghsxw| Wuhdvxu|
Vhfuhwdu|/ zurwh lq Wkh Hfrqrplvw wkdw 3f o r v hd w w h q w l r qv k r x o gehs d l gw rd q |
fxuuhqw dffrxqw gh?flw lq h{fhvv ri 8( ri JGS/ sduwlfxoduo| li lw lv ?qdqfhg
l qdz d |w k d wf r x o go h d gw ru d s l gu h y h u v d o v 1 44; E| wklv vwdqgdug/ d qxpehu
ri frxqwulhv lq rxu vdpsoh surylghg uhdvrqv iru frqfhuq1
Dv vkrzq lq Wdeohv 4 dqg 5/ vhyhudo Dvldq frxqwulhv zkrvh fxuuhqflhv
froodsvhg lq 4<<: kdg h{shulhqfhg vrphzkdw vl}deoh fxuuhqw dffrxqw gh?flwv
lq wkh 4<<3v1 Lq wkh wzr Wdeohv zh vkrz wzr phdvxuhv ri wkh fxuuhqw dffrxqw
+dv d vkduh ri JGS,/ rqh edvhg rq qdwlrqdo lqfrph dffrxqw +QLD, dqg wkh
rwkhu edvhg rq edodqfh ri sd|phqwv gdwd> lq wkh glvfxvvlrq zh zloo prvwo|
uho| rq wkh QLD gdwd14<
Wkh wzr frxqwulhv zlwk wkh odujhvw dqg prvw shuvlvwhqw fxuuhqw dffrxqw
49Iru d uhfrqvwuxfwlrq ri wkh fulvlv/ vhh vhfwlrq 9 dqg LPI +4<<:, dqg +4<<;,1
4:D qxpehu ri uhfhqw frqwulexwlrqv rq ?qdqfldo dqg edodqfh ri sd|phqwv fulvhv surylgh
d glvfxvvlrq ri wkh lvvxhv lqwurgxfhg lq wklv vhfwlrq 9 dprqj rwkhuv vhh Gruqexvfk/ Jrog0
idmq dqg Ydoghv +4<<8,/ Plohvl0Ihuuhwwl dqg Ud}lq +4<<9d/ e/ f,/ Plvknlq +4<<9,/ Ndplqvn|/
Ol}rqgr dqg Uhlqkduw +4<<;, dqg Urxelql dqg Zdfkwho +4<<;,1 Dprqj uhfhqw vwxglhv ir0
fxvlqj rq wkh odujh0vfdoh vshfxodwlyh hslvrghv lq wkh 4<<3v ehiruh wkh Dvldq fulvlv/ vhh
Hlfkhqjuhhq dqg Z|sorv} +4<<6, dqg Exlwhu/ Fruvhwwl dqg Shvhqwl +4<<;d/ e, rq wkh Hx0
urshdq Prqhwdu| V|vw|hp fulvlv ri 4<<50<6/ dqg Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9, rq wkh
Ph{lfdq shvr fulvlv ri 4<<71
4;Wkh Hfrqrplvw/ Ghf156 4<<80Mdq18 4<<9/ ss1 7907;1
4<Zkloh wkh wzr vhulhv vkrxog lq sulqflsoh eh htxlydohqw/ txdqwlwdwlyh gl>huhqfhv fdq
dulvh ehfdxvh ri lqfrqvlvwhqflhv lq wkh gdwd froohfwlrq surfhvvhv1
9lpedodqfhv lq rxu vdpsoh zhuh Wkdlodqg dqg Pdod|vld/e r w kr iz k l f kh { 0
shulhqfhg gh?flwv iru ryhu d ghfdgh1 Edvhg rq QLD gdwd/ wkh fxuuhqw dffrxqw
lq Wkdlodqg zdv ryhu 9( ri JGS yluwxdoo| lq hdfk |hdu lq wkh 4<<3v/ dqg
dssurdfkhg <( ri JGS lq 4<<8 dqg 4<<91 Vlploduo| odujh qxpehuv zhuh re0
vhuyhg lq Pdod|vld/ zkhuh wkh gh?flw zdv deryh 43( ri JGS lq 4<<6/ zkloh
vorzo| idoolqj wr 61:( ri JGS lq 4<<91 Wkh Sklolsslqhv dovr h{shulhqfhg
orqj0whup lpedodqfhv lq kdylqj d gh?flw durxqg ru deryh 8( ri JGS iru irxu
|hduv dqg odvwlqjo| kljk lq wkh uhpdlqlqj |hduv1
Lqgrqhvld vwduwhg wkh ghfdgh zlwk d odujh lpedodqfh +ryhu 7( ri JGS lq
4<<30<4, exw wkh gh?flw vkudqn lq 4<<5 dqg 4<<61 Odwhu/ wkh fxuuhqw dffrxqw
lpedodqfh zlghqhg djdlq/ uhdfklqj 607( ri JGS lq 4<<804<<91 Lq Nruhd/
wkh fxuuhqw dffrxqw gh?flw zdv orz lq wkh hduo| 4<<3v +406( ri JGS, dqg
yluwxdoo| qhjoljleoh lq 4<<61 Krzhyhu/ vlqfh 4<<6 wkh lpedodqfh juhz yhu|
idvw/ dssurdfklqj 8( ri JGS lq 4<<91 Dv fdq eh vhhq iurp Wdeoh 6/ wkhvh
fxuuhqw dffrxqw lpedodqfhv vwhpphg sulpdulo| iurp odujh wudgh gh?flwv/ zlwk
d uhodwlyho| vpdoo uroh sod|hg e| qhw idfwru sd|phqwv wr wkh uhvw ri wkh zruog1
Ri wkh uhpdlqlqj frxqwulhv/ Krqj Nrqj vwduwhg wkh ghfdgh zlwk odujh
fxuuhqw dffrxqw vxusoxvhv/ dyhudjlqj ryhu :( ri JGS ehwzhhq 4<<3 dqg 4<<61
Wklqjv vljql?fdqwo| zruvhqhg diwhu 4<<61 Lq 4<<7 wkh vxusoxv vkudqn wr 5( ri
JGS/ dqg zhqw lqwr d gh?flw ri pruh wkdq 5( ri JGS lq 4<<8 dqg 4<<91 Lq
Vlqjdsruh/ yhu| odujh fxuuhqw dffrxqw vxusoxvhv zhuh revhuyhg wkurxjkrxw
wkh 4<<3v/ dyhudjlqj derxw 43( ri JGS lq 4<<304<<6 dqg lqfuhdvlqj wr derxw
49( ri JGS lq 4<<70<91 Lq Fklqd/ wkh fxuuhqw dffrxqw zdv lq vxusoxv +418(
ri JGS, lq 4<<30<5/ exw wxuqhg lqwr d 5( gh?flw lq 4<<61 Diwhu 4<<6/ wkh
fxuuhqw dffrxqw h{shulhqfhg d prghvw vxusoxv dyhudjlqj 4( ri JGS1 Ilqdoo|/
Wdlzdq*v fxuuhqw dffrxqw zdv frqvlvwhqwo| lq vxusoxv lq wkh 4<<3v/ zlwk wkh
4<<9 ?jxuh vkrzlqj d odujh vxusoxv ri ryhu 718( ri JGS1
Gdwd rq wkh fxuuhqw dffrxqw srvlwlrqv surylgh vrph suholplqdu| hylghqfh
w k d ww k hf x u u h q f |f u l v h vp d |k d y he h h qd v v r f l d w h gz l w kd qh { w h u q d of r p s h w l 0
wlyhqhvv sureohp1 Lq idfw/ dv d jurxs/ wkh frxqwulhv wkdw fdph xqghu dwwdfn lq
4<<: dsshdu wr kdyh ehhq wkrvh zlwk odujh fxuuhqw dffrxqw gh?flwv wkurxjkrxw
wkh 4<<3v> lq 4<<: wkh dssuhfldwlrq ri wkh XV groodu uhodwlyh wr wkh fxuuhq0
flhv ri wkh kljk0gh?flw frxqwulhv Wkdlodqg/ Pdod|vld/ Sklolsslqhv/ Nruhd dqg
Lqgrqhvld uhdfkhg :;(/ 85(/ 85(/ 43:( dqg 484( uhvshfwlyho|1
Lqvwhdg/ frxqwulhv zlwk vpdoohu gh?flwv ru dfwxdo vxusoxvhv glg qrw vxi0
ihu frpsdudeoh ghsuhfldwlrqv1 Fklqd kdg vwdeoh fxuuhqf| ydoxhv lq 4<<: +d
ghsuhfldwlrq ri 5(,1 Wkh Krqj Nrqj sdulw| djdlqvw wkh XV groodu zdv dj0
juhvvlyho| dqg vxffhvvixoo| ghihqghg djdlqvw khdy| dwwdfnv gxulqj wkh |hdu1
:Zkloh wkh h{fkdqjh udwhv ri Vlqjdsruh dqg Wdlzdq zhuh d>hfwhg e| wkh
uhjlrqdo fulvlv/ wkh udwh ri ghsuhfldwlrq lq wkhvh wzr frxqwulhv 9 derxw 4;(
ryhu wkh |hdu 9 zdv zhoo ehorz wkdw ri wkh fulvlv frxqwulhv1 Pruhryhu/ wkh
ghsuhfldwlrqv lq Vlqjdsruh dqg Wdlzdq zhuh rughuo|/ dqg zhuh qrw fkdudf0
whul}hg e| hslvrghv ri vshfxodwlyh iuhq}| dqg ?qdqfldo sdqlf vxfk dv wkh rqhv
dvvrfldwhg zlwk wkh fxuuhqf| fulvhv lq wkh uhvw ri wkh uhjlrq1
Lq vxp/ zkloh wkh fruuhodwlrq ehwzhhq fxuuhqf| ghsuhfldwlrq dqg h{whuqdo
lpedodqfhv e| jurxs ri frxqwulhv lq wkh 4<<3v qhhg qrw lpso| fdxvdwlrq/
sulpd idflh hylghqfh vxjjhvwv wkdw fxuuhqw dffrxqw sureohpv pd| kdyh sod|hg
d uroh lq wkh g|qdplfv ri wkh Dvldq phowgrzq1
615 Vroyhqf|/ uhvrxufh edodqfh jdsv/ dqg vxvwdlqdelolw|
Dvvhvvlqj wkh vxvwdlqdelolw| ri fxuuhqw dffrxqw lpedodqfhv lv qrw dq hdv| wdvn1
Lq idfw/ qr frpshoolqj fulwhulrq h{lvwv wr ghwhuplqh zkhq fxuuhqw dffrxqw
gh?flwv 9 dqg wkh uhvxowlqj dffxpxodwlrq ri qhw iruhljq odelolwlhv 9 uhdfk
ch{fhvvlyh* sursruwlrqv/ wkxv wuljjhulqj ghydoxdwlrq h{shfwdwlrqv/ vshfxodwlyh
rxw rzv/ dqg ?qdqfldo fulvhv1
Wkh vwdqgdug wkhruhwlfdo fulwhulrq iru dvvhvvlqj fxuuhqw dffrxqw lpedo0
dqfhv lv wkh qrwlrq ri vroyhqf|= d frxqwu| lv vroyhqw wr wkh h{whqw wkdw wkh
glvfrxqwhg ydoxh ri wkh h{shfwhg vwrfn ri lwv iruhljq ghew lq wkh lq?qlwho| glv0
wdqw ixwxuh lv qrq0srvlwlyh1 Lq rwkhu zrugv/ d frxqwu| wkdw lv dffxpxodwlqj
iruhljq ghew dw d udwh wkdw lv idvwhu wkdq wkh uhdo frvw ri eruurzlqj/ fdqqrw
h{shfw wr eh deoh wr gr vr iruhyhu1
Lq sudfwlfh/ wkh vroyhqf| fulwhulrq lv qrw sduwlfxoduo| vwulqjhqw/ ehfdxvh
wkh lqwhuwhpsrudo exgjhw frqvwudlqw ri d frxqwu| lpsrvhv rqo| yhu| plog uh0
vwulfwlrqv rq wkh hyroxwlrq ri d frxqwu|*v fxuuhqw dffrxqw dqg iruhljq ghew1
Dq| sdwk ri wkh fxuuhqw dffrxqw vxfk wkdw wkh suhvhqw glvfrxqwhg ydoxh ri
wkh fxuuhqw dqg ixwxuh wudgh vxusoxvhv lv htxdo wr wkh fxuuhqw h{whuqdo ghew
srvlwlrq lv frqvlvwhqw zlwk vroyhqf|1 D frxqwu| frxog uxq yhu| odujh dqg shu0
vlvwhqw fxuuhqw dffrxqw gh?flwv dqg uhpdlq vroyhqw/ dv orqj dv lw fdq jhqhudwh
wudgh vxusoxvhv +ri wkh dssursuldwh vl}h, dw vrph wlph lq wkh ixwxuh153
Vlqfh wkh wkhruhwlfdo qrwlrq ri vroyhqf| lv udwkhu orrvh/ srolf| dqdo|vwv
whqg wr uhvruw wr pruh sudfwlfdo fulwhuld1 D srsxodu cwhvw* ri vroyhqf| lq
sudfwlfdo whupv lv d qrq0lqfuhdvlqj iruhljq ghew wr JGS udwlr1 Lw fdq eh
53Iru dq xsgdwhg wh{werrn wuhdwphqw ri vroyhqf| vhh fkdswhu 5 ri Revwihog dqg Urjr>
+4<<9,1
;hdvlo| vkrzq wkdw/ xqghu wkh uhdolvwlf dvvxpswlrq wkdw lq wkh orqj uxq wkh
lqwhuhvw udwh h{fhhgv wkh jurzwk udwh ri rxwsxw/ d vwdeoh ghew wr JGS udwlr lv d
vx!flhqw frqglwlrq iru vroyhqf|1 Edvhg rq wklv frqglwlrq/ wkhq/ wkh fulwhulrq
ri vroyhqf| fdq eh pdgh rshudwlrqdo e| fdofxodwlqj wkh vr0fdoohg cuhvrxufh
edodqfh jds* 9 lq d frxqwu| zkhuh wkh ghew wr JGS udwlr lv jurzlqj/ wklv
jds lv wkh gl>huhqfh ehwzhhq wkh fxuuhqw wudgh edodqfh dqg wkh wudgh vxusoxv
uhtxluhg wr vwdelol}h wkh ghew wr JGS udwlr lq wkh orqj uxq154 Wkh jds zloo
eh odujhu iru frxqwulhv zlwk d odujh wudgh gh?flw wr JGS udwlr/ d odujh ghew
wr JGS udwlr/ ru d odujh gl>huhqwldo ehwzhhq wkh uhdo lqwhuhvw udwh dqg wkh
jurzwk udwh ri wkh hfrqrp|155
Wr fdofxodwh wkh cuhvrxufh edodqfh jds*/ rqh qhhgv wr pdnh dvvxpswlrqv
derxw wkh orqj0uxq gl>huhqwldo ehwzhhq wkh uhdo lqwhuhvw udwh dqg wkh jurzwk
udwh ri wkh hfrqrp|1 Wkhuh h{lvwv frpshoolqj uhdvrqv 9 erwk dw wkh wkhr0
uhwlfdo dqg hpslulfdo ohyho 9 wr dujxh wkdw vxfk d gl>huhqwldo lv srvlwlyh lq d
vwhdg| vwdwh/ uhjdugohvv ri zkhwkhu qhjdwlyh ydoxhv duh revhuyhg lq wkh vkruw
uxq1 D 4( gl>huhqwldo ehwzhhq wkh uhdo lqwhuhvw udwh dqg rxwsxw jurzwk lv d
frqvhuydwlyh exw uhdolvwlf dvvxpswlrq1
Rq wkh edvlv ri wkh deryh dvvxpswlrqv/ wkh wudgh edodqfh dgmxvwphqw
uhtxluhg wr vwdelol}h wkh iruhljq ghew wr JGS udwlr dw wkh 4<<9 ydoxh duh






Wkh wdeoh vkrzv wkdw uhvrxufh jdsv zhuh txlwh odujh douhdg| lq 4<<91L w l v
54Wr rewdlq xqeldvhg hvwlpdwhv/ wkh uhvrxufh edodqfh jds vkrxog eh frpsxwhg e| frq0
vlghulqj rqo| wkh vwuxfwxudo frpsrqhqw ri wkh fxuuhqw wudgh gh?flw1 Krzhyhu/ lq wkh fdvh
ri kljk0jurzwk frxqwulhv/ lw lv uhdvrqdeoh qrw wr dvvljq d odujh zhljkw wr f|folfdo idfwruv1
Lq rxu hvwlpdwhv ehorz/ zh wdnh wkh 4<<9 wudgh gh?flw dv ehlqj hqwluho| vwuxfwxudo1
55Irupdoo|/ vwduw iurp wkh fxuuhqw dffrxqw lghqwlw| Ew.4 @+ 4.u,Ew ￿ Ww +zkhuh E lv
wkh qhw ghew srvlwlrq ri wkh frxqwu| dqg W lv wkh wudgh edodqfh, dqg glylgh erwk vlghv
e| fxuuhqw JGS/ ghqrwhg \w1 Dvvxplqj wkdw JGS jurzv dw wkh frqvwdqw udwh j/v rw k d w
\w.4@\w @4.j/ wkh suhylrxv h{suhvvlrq fdq eh uhzulwwhq dv +4 . j,ew.4 @+ 4.u,ew￿Æw/
zkhuh e @ E@\ dqg Æ @ W@\1 Iru wkh ghew wr JGS udwlr wr eh frqvwdqw lq wkh orqj
uxq dw vrph ohyho e/ wkh wudgh edodqfh vxusoxv +dv d iudfwlrq ri JGS, pxvw eh htxdo wr
+u ￿ j,e1 Wkh uhvrxufh edodqfh jds lv wkh gl>huhqfh ehwzhhq wkh deryh wudgh vxusoxv dqg
wkh fxuuhqwo| revhuyhg wudgh edodqfh +erwk dv shufhqwdjhv ri JGS,1
<zruwk hpskdvl}lqj wkdw zh zrxog rewdlq hyhq odujhu ?jxuhv e| lqfuhdvlqj wkh
shupdqhqw lqwhuhvw udwh0jurzwk gl>huhqwldo deryh 4(/ ru e| xvlqj wkh 4<<:
?jxuhv iru iruhljq ghew wr JGS1 Rxu fdofxodwlrq lv lq idfw fduulhg rxw uhodwlyh
wr wkh 4<<9 +hqg ri wkh |hdu, vwrfn ri iruhljq ghew/ udwkhu wkdq wkh odujhu
4<<: ?jxuh 9 pdnlqj rxu hvwlpdwhv ri wkh uhvrxufh edodqfh jds dssursuldwh
wr dvvhvv wkh suh0fulvlv lpedodqfhv/ exw yhu| frqvhuydwlyh zkhq dssolhg wr
wkh srvw0fulvlv vfhqdulr/ vlqfh wkh 4<<9 ?jxuhv gr qrw uh hfw wkh vljql?fdqw
ghydoxdwlrq0lqgxfhg lqfuhdvh lq wkh h{whuqdo exughq ri wkh frxqwulhv1
D pruh wkrurxjk dvvhvvphqw ri wkh hylghqfh rq fxuuhqw dffrxqw gh?flwv
irfxvhv rq wkh qrwlrq ri vxvwdlqdelolw| ri wkh h{whuqdo lpedodqfhv1 Wr vshf0
li| wkh phdqlqj ri cvxvwdlqdelolw|* lq wkh frqwh{w ri rxu dqdo|vlv/ frqvlghu d
frxqwu| uxqqlqj d fxuuhqw dffrxqw gh?flw dqg dffxpxodwlqj iruhljq ghew uho0
dwlyh wr lwv JGS/ vr wkdw vroyhqf| uhtxluhv wkh frxqwu| wr uxq wudgh vxusoxvhv
dw vrph srlqw lq wkh ixwxuh1 Zh frqvlghu d sdwk ri fxuuhqw dffrxqw gh?flwv
dqg iruhljq ghew dffxpxodwlrq vxvwdlqdeoh zkhq wkh uhyhuvdo lq wkh wudgh
edodqfh frqvlvwhqw zlwk vroyhqf| fdq eh h{shfwhg wr pdwhuldol}h zlwkrxw d
vkdus fkdqjh lq fxuuhqw srolflhv dqg2ru dq h{whuqdo fulvlv156
Wkh qrwlrq ri vxvwdlqdelolw| udlvhv frpsoh{ pdfurhfrqrplf dqg srolwlfdo0
hfrqrp| lvvxhv lq wkh dqdo|vlv ri h{whuqdo lpedodqfhv1 Iru lqvwdqfh/ vxv0
wdlqdelolw| fdq eh uhodwhg wr erwk wkh frxqwu|*v czloolqjqhvv wr sd|*/ dqg wkh
fuhglwruv czloolqjqhvv wr ohqg*1 Zloolqjqhvv wr sd| fdq ehfrph dq lvvxh zkhq
d frxqwu| lv srwhqwldoo| vroyhqw exw/ dv Plohvl0Ihuuhwwl dqg Ud}lq zulwh/ 3lw
lv qrw srolwlfdoo| ihdvleoh wr glyhuw rxwsxw iurp grphvwlf wr h{whuqdo xvh wr
vhuylfh wkh ghew4157 Fuhglwruv* zloolqjqhvv wr ohqg rq fxuuhqw whupv lv d pdlq0
wdlqhg dvvxpswlrq lq wkh wkhruhwlfdo vroyhqf| fulwhulrq/ exw vxfk suhvxpswlrq
pd| qrw eh uhdolvwlf li/ iru dq| uhdvrq/ iruhljq fuhglwruv frph wr eholhyh wkdw
wkh frxqwu| zloo uhqhjh rq lwv oldelolwlhv> dfwlqj xqghu wklv suhvxpswlrq/ wkh|
zloo uhtxluh d kljkhu ghidxow suhplxp/ ru vwrs ohqglqj dowrjhwkhu158
56Dq h{whuqdo fulvlv frxog frph lq wkh irup ri d fxuuhqf| fulvlv 9 d uxq rq wkh fhqwudo
edqn*v iruhljq h{fkdqjh uhvhuyhv dqg2ru d udslg ghsuhfldwlrq ri wkh h{fkdqjh udwh 9 ru
d iruhljq ghew fulvlv 9 wkh lqdelolw| wr rewdlq ixuwkhu lqwhuqdwlrqdo ?qdqflqj/ ru wr phhw
uhsd|phqwv/ ru dq dfwxdo ghidxow rq ghew reoljdwlrqv1
57Plohvl0Ihuuhwwl dqg Ud}lq +4<<9d/ s1 4,1
58Vlqfh wkh fxuuhqw dffrxqw lv wkh vxp ri wkh wudgh edodqfh dqg qhw idfwru lqfrphv
dqg wudqvihuv iurp deurdg/ vxvwdlqdelolw| lv dovr d>hfwhg e| wkh uhodwlyh zhljkw ri wkhvh
frpsrqhqwv1 Iru d jlyhq ohyho ri fxuuhqw dffrxqw gh?flw/ vxvwdlqdelolw| pd| eh pruh
sureohpdwlf li wkh wudgh gh?flw lv odujh/ dv rssrvhg wr odujh qhjdwlyh  rz ri qhw idfwru
sd|phqwv iurp deurdg1 D wudgh gh?flw pd| lqglfdwh vwuxfwxudo frpshwlwlyhqhvv sureohpv/
zkloh d odujh dqg qhjdwlyh  rz ri qhw iruhljq lqfrph uhsuhvhqwv wkh klvwrulfdo uhpqdqw ri
43Krzhyhu/ udwkhu wkdq surylglqj d xqli|lqj wkhruhwlfdo iudphzrun iru wkh
vwxg| ri h{whuqdo lpedodqfhv/ wkh dssurdfk edvhg rq wkh qrwlrq ri vxvwdlqdelo0
lw| lv sulpdulo| irfxvhg rq wkh hpslulfdo dqdo|vlv ri pdfurhfrqrplf shuiru0
pdqfhv gxulqj fulvlv hslvrghv/ lq rughu wr ghwhuplqh xqghu zklfk frqglwlrqv
vkdus wudgh edodqfh uhyhuvdov duh pruh olnho| wr rffxu1 Lq wklv oljkw/ zh qrz
wxuq wr wkh dvvhvvphqw ri fxuuhqw dffrxqw lpedodqfhv lq wkh frqwh{w ri dq
ryhuylhz ri pdfurhfrqrplf ixqgdphqwdov lq wkh Dvldq uhjlrq= JGS jurzwk/
sulydwh dqg sxeolf vdylqjv udwh/ lq dwlrq/ dqg wkh ghjuhh ri rshqqhvv1
616 Rxwsxw jurzwk
Wkh klvwrulfdo h{shulhqfh ri wkh 4<;3 ghew fulvlv vxjjhvwv wkdw wkhuh duh vhy0
hudo sudfwlfdo uhdvrqv zk| odujh fxuuhqw dffrxqw gh?flwv pd| eh shufhlyhg dv
vxvwdlqdeoh zkhq fxuuhqw dqg h{shfwhg hfrqrplf jurzwk lv kljk1 Iru d jlyhq
fxuuhqw dffrxqw gh?flw wr JGS udwlr/ kljkhu jurzwk udwhv lpso| d vorzhu g|0
qdplfv ri wkh iruhljq ghew wr JGS udwlr/ dqg hqkdqfh wkh frxqwu|*v delolw|
wr vhuylfh lwv h{whuqdo ghew1 Lq dgglwlrq/ kljk +dfwxdo dqg h{shfwhg, JGS
jurzwk pd| uh hfw vxvwdlqhg fdslwdo dffxpxodwlrq udwhv gulyhq e| h{shfwd0
wlrqv ri kljk sur?wdelolw|/ dqg kljk jurzwk pljkw dovr h{sodlq d wudqvlwru|
ghfolqh lq wkh vdylqj udwh/ lq dqwlflsdwlrq ri kljkhu ixwxuh lqfrph1 Li wklv lv
wkh fdvh/ fxuuhqw dffrxqw lpedodqfhv gulyhq e| d wudqvlwru| idoo lq sulydwh
vdylqjv vkrxog qrw eh d frqfhuq/ vlqfh ixwxuh lqfrph jurzwk zloo ohdg wr
lqfuhdvhg ixwxuh vdylqjv1
Wdeoh 7 suhvhqwv wkh jurzwk gdwd lq rxu vdpsoh ri Dvldq frxqwulhv lq wkh
4<<3v1 Wkh ryhudoo slfwxuh lv txlwh fohdu= lq doo frxqwulhv/ JGS jurzwk udwhv
zhuh uhpdundeo| kljk lq wkh 4<<3v1 Jurzwk udwhv dyhudjlqj pruh wkdq :(
ri JGS +vrphwlphv forvhu wr 43(, zhuh wkh qrup1 Wkh h{fhswlrq lv wkh
Sklolsslqhv/ zkhuh jurzwk udwhv zhuh orz lq wkh hduo| 4<<3v/ exw vwloo dyhu0
djhg 8( diwhu 4<<71 Rqo| lq 4<<9 glg prvw frxqwulhv lq wkh uhjlrq h{shulhqfh
d pdujlqdo vorzgrzq lq jurzwk> iru h{dpsoh/ wkh jurzwk udwh lq Nruhd ihoo
iurp ;1<( ri JGS lq 4<<8 wr :14( lq 4<<91 Dffhswlqj wkh wudglwlrqdo ylhz
wkdw d odujh fxuuhqw dffrxqw gh?flw lv olnho| wr eh vxvwdlqdeoh zkhq jurzwk
lv kljk/ wkh Dvldq frxqwulhv glg qrw dsshdu wr kdyh d vxvwdlqdelolw| sureohp1
Wkh nh| txhvwlrq/ krzhyhu/ lv zkhwkhu ru qrw wkh wudglwlrqdo ylhz surylghv
uholdeoh lqglfdwlrqv iru wkh gldjqrvlv ri wkh Dvldq fulvlv1
Klvwrulfdo h{shulhqfh vxjjhvwv lq idfw d pruh frpsoh{ slfwxuh lq zklfk/
sdvw iruhljq lqghewhgqhvv1
44sdudgr{lfdoo|/ kljk hfrqrplf jurzwk pd| pdnh dq hfrqrp| pruh yxoqhudeoh
w rdf u l v l v 1 59 Iru lqvwdqfh/ kljk jurzwk udwhv pd| lqgxfh ryhuo|0rswlplvwlf
eholhiv wkdw wkh hfrqrplf h{sdqvlrq zloo shuvlvw xqdedwhg lq wkh ixwxuh1 Vxfk
h{shfwdwlrqv fdq wkhq gulyh erwk d frqvxpswlrq dqg lqyhvwphqw errp/ dv
zhoo dv odujh fdslwdo lq rzv wkdw pdnh lw hdv| wr ?qdqfh wkh lqfuhdvlqj gh0
pdqg1 Lq vxfk flufxpvwdqfhv/ dq h{whuqdo vkrfn wkdw ohdgv wr d vxgghq
fkdqjh lq h{shfwdwlrqv fdq fdxvh d udslg uhyhuvdo ri fdslwdo  rzv dqg wuljjhu
df x u u h q f |f u d v k 1 5:
Lq wkh vshfl?f fdvh ri wkh 4<<:0<; fulvlv/ wklv dujxphqw lv vwulfwo| uhodwhg
wr wkh ghedwh rq wkh fdxvhv ri wkh Dvldq chfrqrplf pludfoh*1 Wkh lvvxh lq wkdw
ghedwh lv wkh h{whqw wr zklfk rxwsxw jurzwk lq Dvld zdv gxh wr wrwdo idfwru
surgxfwlylw| +WIS, jurzwk/ dv rssrvhg wr jurzwk lq wkh dydlodelolw| ri lqsxwv/
uh hfwlqj lqfuhdvlqj udwhv ri lqyhvwphqw dqg oderu sduwlflsdwlrq lq wkh uhjlrq1
Nuxjpdq +4<<7, srsxodul}hg wkh frqwuryhuvldo ylhz 9 ruljlqdoo| dgydqfhg e|
\rxqj +4<<5, 9 wkdw wkh frqwulexwlrq ri WIS wr rxwsxw jurzwk lq Dvld zdv
ohvv vl}deoh wkdq frpprqo| eholhyhg/ vxjjhvwlqj wkdw wkh yhu| udslg jurzwk
wkdw Dvld h{shulhqfhg lq wkh sdvw ghfdghv frxog qrw eh vxvwdlqdeoh lq wkh
orqj uxq/ dv hpsor|phqw jurzwk dqg lqyhvwphqw zhuh hyhqwxdoo| erxqg wr
ghfolqh1
Vxfk dq lqwhusuhwlyh vfkhph fdqqrw h{sodlq wkh vxgghq fudvk ri wkh Dvldq
hfrqrplhv lq 4<<:/ vlqfh lw rqo| suhglfwv d vorzgrzq ri jurzwk1 \hw/ lw grhv
srlqw rxw wkdw/ lq wkh shulrg ohdglqj xs wr wkh fulvlv/ h{wudsrodwlqj wkh kljk
udwhv ri jurzwk ri wkh 4<<3v lqwr wkh ixwxuh zdv qrw qhfhvvdulo| zduudqwhg
e| ixqgdphqwdov1 Wr wkh h{whqw wkdw vdylqjv dqg lqyhvwphqw ghflvlrqv zhuh
edvhg rq xquhdolvwlf h{shfwdwlrqv derxw orqj0uxq rxwsxw shuvshfwlyhv/ wkh
revhuyhg kljk udwhv ri jurzwk pd| kdyh frqwulexwhg wr grzqsod|lqj wkh
ulvnlqhvv dqg frvwv ri d vwudwhj| ri h{fhvvlyh uholdqfh rq iruhljq fdslwdo dqg
fxuuhqw dffrxqw lpedodqfhv1
617 Lqyhvwphqw udwhv/ h!flhqf| dqg sur?wdelolw|
Rwkhu fulwhuld ri fxuuhqw dffrxqw vxvwdlqdelolw| irfxv rq wkh lqwhuwhpsrudo
ghflvlrqv xqghuo|lqj d fxuuhqw dffrxqw gh?flw1 Vlqfh wkh fxuuhqw dffrxqw lv
59Wkh wudglwlrqdo ylhz grhv qrw ?w/ iru lqvwdqfh/ wkh fdvhv ri Fkloh lq 4<:<0;4 dqg Ph{lfr
lq 4<::0;4/ zkhuhdv dyhudjh uhdo JGS jurzwk udwhv lq wkh |hduv suhfhglqj wkh fulvlv zhuh
deryh :(1
5:Uljrerq +4<<;, ghyhorsv d prgho zkhuh h{fhvvlyh rswlplvp ohdgv wr h{fhvvlyh fdslwdo
lq rzv lq cjrrg* wlphv dqg udslg uhyhuvdov dqg pdunhw ryhuuhdfwlrq lq cedg* wlphv1
45htxdo wr wkh gl>huhqfh ehwzhhq qdwlrqdo vdylqj dqg lqyhvwphqw/ d gh?flw fdq
hphujh iurp hlwkhu d idoo lq vdylqj ru dq lqfuhdvh lq lqyhvwphqw1 Frqyhqwlrqdo
zlvgrp krogv wkdw eruurzlqj iurp deurdg lv ohvv cgdqjhurxv* iru vxvwdlqdelo0
lw| li lw ?qdqfhv qhz lqyhvwphqw +ohdglqj wr lqfuhdvhg surgxfwlyh fdsdflw|
dqg wr kljkhu ixwxuh h{sruw uhfhlswv, udwkhu wkdq frqvxpswlrq +zklfk lpsolhv
orzhu vdylqj,1 Iru wkhvh uhdvrqv/ d fxuuhqw dffrxqw gh?f l ww k d wl vd f f r p s d 0
qlhg e| d idoo lq vdylqj udwhv lv uhjdughg dv pruh sureohpdwlf wkdq d gh?flw
dffrpsdqlhg e| ulvlqj lqyhvwphqw udwhv1
Xqghuo|lqj vxfk cfrqyhqwlrqdo* frqfoxvlrqv/ krzhyhu/ lv wkh lpsolflw dv0
vxpswlrq wkdw wkh uhwxuq rq lqyhvwphqw lv dw ohdvw dv kljk dv wkh frvw ri wkh
eruurzhg ixqgv1 Dovr lpsolflw lv wkh dvvxpswlrq wkdw kljk lqyhvwphqw udwhv
frqwulexwh wr wkh hqkdqfhphqw ri surgxfwlyh fdsdflw| lq wkh wudghg vhfwru1
Li wkh lqyhvwphqw errp lv frq?qhg wr wkh qrq0wudghg vhfwru +frpphufldo dqg
uhvlghqwldo frqvwuxfwlrq/ dv zhoo dv lqzdug0rulhqwhg vhuylfhv,/ lq whupv ri vxv0
wdlqdelolw| dqdo|vlv wkh frqwulexwlrq ri vxfk lqyhvwphqw surmhfwv wr ixwxuh
wudgh vxusoxvhv 9 wkxv wr wkh delolw| ri wkh frxqwu| wr uhsd| lwv h{whuqdo
ghew reoljdwlrqv 9 lv olplwhg wr wkhlu lqgluhfw lpsdfw rq wkh surgxfwlylw| ri
wkh wudghg vhfwru1 Wkh wzr clpsolflw* dvvxpswlrqv deryh qhhg qrw krog lq wkh
Dvldq fdvh1
Hylghqfh rq lqyhvwphqw udwhv lq Dvldq frxqwulhv lv vkrzq lq Wdeoh 8 +fru0
uhvsrqglqj gdwd rq vdylqj udwlrv duh suhvhqwhg ehorz,1 Xqolnh wkh Odwlq
Dphulfdq frxqwulhv wkdw h{shulhqfhg fxuuhqf| dqg ?qdqfldo fulvhv lq wkh uh0
fhqw sdvw/ wkh Dvldq frxqwulhv zhuh fkdudfwhul}hg e| yhu| kljk udwhv ri lqyhvw0
phqw wkurxjkrxw wkh 4<<3v1 Lq prvw frxqwulhv wkhvh udwhv zhuh zhoo deryh
63( ri JGS +dqg lq vrph fdvhv deryh 73( ri JGS,/ zlwk wkh h{fhswlrqv ri
wkh Sklolsslqhv dqg Wdlzdq/ wkdw vkrz udwhv lq wkh 53058( udqjh1
Rqh pd| ri frxuvh zrqghu zkhwkhu djjuhjdwh phdvxuhv ri lqyhvwphqw
deryh 73( ri JGS wuxo| uhsuhvhqwhg wkh uhdo pdjqlwxgh ri surgxfwlyh fdslwdo
dffxpxodwlrq lq wkhvh hfrqrplhv1 Rq wkh edvlv ri dqhfgrwdo hylghqfh/ lw kdv
ehhq dujxhg lq idfw wkdw wkh r!fldo lqyhvwphqw udwh phdvxuhv zhuh olnho| wr
eh xszdug eldvhg/ dv vhyhudo irupv ri clqyhvwphqw* lq wkh Dvldq hfrqrplhv
pd| kdyh vlpso| ehhq d glvjxlvhg irup ri frqvxpswlrq15;
Pruh jhqhudoo|/ wkhuh duh vhyhudo uhdvrqv zk| vxfk kljk lqyhvwphqw udwhv
5;Dv vxjjhvwhg e| wkh khdg ri uhvhdufk lq d Wkdl eurnhudjh krxvh= 3wkhuh lv lq sudfwlfh
qr fohdu glylgh ehwzhhq lqyhvwphqw dqg frqvxpswlrq lq Wkdlodqg111 Iru h{dpsoh/ rqh yhu|
fohdu h{dpsoh ri ryhulqyhvwphqw kdv ehhq lq ?yh0vwdu ru htxlydohqw krwhov1 Hyhu| idplo|
exvlqhvv hpsluh ihhov lw kdv wr kdyh rqh/ dqg wr rxw0gr lwv iulhqgv ru hqhplhv lq rxw?wwlqj
lw ox{xulrxvo|1 Wklv lv mxvw dq dvshfw ri wkdw L fdoo cfrqvslfxrxv lqyhvwphqw*14
46vkrxog kdyh ehhq uhjdughg zlwk frqfhuq lq uhjdugv wr fxuuhqw dffrxqw vxvwdlq0
delolw|1 Hylghqfh rq wkh sur?wdelolw| ri wkh lqyhvwphqw surmhfwv lv surylghg
e| d vwdqgdug phdvxuh ri lqyhvwphqw h!flhqf|/ wkh LFRU ru clqfuhphqwdo
fdslwdo rxwsxw udwlr* gh?qhg dv wkh udwlr ehwzhhq wkh lqyhvwphqw udwh dqg
wkh udwh ri rxwsxw jurzwk1 Dv edg lqyhvwphqwv pljkw kdyh ehhq frqfhqwudwhg
lq vrph vhfwruv ri wkh hfrqrp| +vxfk dv uhdo hvwdwh dqg vrph pdqxidfwxulqj
v h f w r u v , /d qd j j u h j d w hp h d v x u hv x f kd vw k hL F R Ug r h vq r ws u r y l g hl q i r u p d 0
wlrq derxw wkh yduldelolw| ri udwhv ri uhwxuq dfurvv vhfwruv1 Exw dv d phdvxuh
ri ryhudoo lqyhvwphqw h!flhqf|/ lwv ohyho dqg fkdqjhv ryhu wlph surylgh d
eurdg hvwlpdwh ri wkh surgxfwlylw| ri fdslwdo1
Wdeoh 9 suhvhqwv wzr vhwv ri gdwd/ rqh iru wkh 4<;:04<<5 shulrg dqg wkh
rwkhu iru wkh 4<<604<<9 shulrg1 Wkh gdwd iru erwk shulrgv vxjjhvw wkdw
lqyhvwphqw h!flhqf| lv jhqhudoo| kljk lq wkh Dvldq uhjlrq1 Krzhyhu/ zlwk
wkh h{fhswlrq ri Lqgrqhvld dqg wkh Sklolsslqhv/ wkh LFRU kdg lqfuhdvhg
vkduso| lq wkh 4<<60<9 shulrg uhodwlyh wr wkh 4<;:04<<5/ vxjjhvwlqj wkdw wkh
h!flhqf| ri lqyhvwphqwv zdv douhdg| idoolqj lq wkh irxu |hduv sulru wr wkh
4<<: fulvlv1
L qw k hf d v hr iNruhd/ hylghqfh ri orz sur?wdelolw| lv dovr dydlodeoh dw wkh
?up ohyho1 Lq wklv frxqwu|/ wkh 4<<: fulvlv zdv sulpdulo| wuljjhuhg e| d vhulhv
ri edqnuxswflhv ri odujh frqjorphudwhv +fkdherov, zkr kdg eruurzhg khdylo|
wr ?qdqfh wkhlu lqyhvwphqw surmhfwv1 Lq 4<<:/ dqg ehiruh wkh fxuuhqf| fulvlv
klw Nruhd/ dv pdq| dv vhyhq ri wkh wrs 63 frqjorphudwhv frxog eh frqvlghuhg
h>hfwlyho| edqnuxsw15< Wkh h{whqw ri wkh ?qdqfldo sureohpv ri wkh fkdherov
lv suhvhqwhg lq Wdeoh : 9 rxwolqlqj wkh dvvhwv/ oldelolwlhv/ vdohv/ qhw sur?wv
dqg ghew0htxlw| udwlrv iru wkh wrs 63 fkdherov dw wkh hqg ri 4<<91 Wkh wdeoh
vkrzv wkdw wkh dyhudjh ghew0htxlw| udwlr iru wkh 63 fkdherov zdv 666( +wkh
frpsdudeoh ?jxuh iru wkh XV lv forvh wr 433(,1 Wkrvh fkdherov wkdw zhqw
edqnuxsw ru kdg vhyhuh ?qdqfldo sureohpv lq 4<<:/ whqghg wr kdyh hyhq odujhu
ghew0htxlw| udwlrv1 Lq wkh fdvh ri Vdppl +edqnuxsw lq Mdqxdu|,/ wkh udwlr
zdv d vwdjjhulqj 6/578(/ zkloh lq wkh fdvh ri wkh Mlqur jurxs wkh udwlr zdv
;/8<;(1 Wkh wdeoh dovr vkrzv wkdw sur?wdelolw|/ dv phdvxuhg e| qhw sur?wv/
zdv yhu| orz +ru rxwuljkw qhjdwlyh lq wkh fdvh ri 46 rxw ri 63 frpsdqlhv,1
Wdeoh ; vkrzv wkh uhwxuq rq lqyhvwhg fdslwdo +URLF, lq wkh 4<<50<9 shulrg
5<Vhh RHFG +4<<;,1 Wkh vkdn| frqglwlrqv ri Nruhdq jurxsv kdg ehhq h{kdxvwlyho|
dqdo|}hg e| wkh vshfldol}hg suhvv ehiruh wkh huxswlrq ri wkh fulvlv= dv dq h{dpsoh/ vhh 353
ri wrs 63 jurxsv vkrz srru pdqdjhphqw shuirupdqfh/4 Wkh Nruhd Khudog/ Rfwrehu :/
4<<:1 Zh wkdqn Vhxqj Mxqj Ohh iru vxuyh|lqj wkh dydlodeoh lqirupdwlrq1
47iru ?yh ri wkh edqnuxsw ?upv163 Zlwk d sulph udwh lq orfdo fxuuhqf| wkdw
ehiruh wkh fulvlv zdv dv kljk dv 45(/ wkh URLF iru wkhvh ?upv zdv zhoo ehorz
wkh frvw ri fdslwdo lq wkh 4<<50<9 shulrg +zlwk wkh h{fhswlrq ri Nld, dv zhoo dv
lq 4<<9 +zlwkrxw h{fhswlrqv,1 Lq wkh fdvhv ri Kdqer/ Vdppl dqg Mlqur/ wkh
?uvw fkdherov wr froodsvh lq 4<<:/ wkh URLF dw wkh hqg ri 4<<9 zdv dv orz dv
41:(/ 615( dqg 41<( uhvshfwlyho|164 Iljxuhv rq sur?wdelolw| 9 ryhu wkh 4<<3v
9 zhuh sduwlfxoduo| orz iru wkh frqjorphudwhv wkdw zhqw edqnuxsw lq 4<<:/
dqg dffruglqj wr hylghqfh dydlodeoh gxulqj wkh ?uvw kdoi ri 4<<:/ wkh URLF
zdv ehorz wkh frvw ri fdslwdo iru 53 rxw ri wkh wrs 63 fkdherov1 Hylghqfh rq
wkh orz sur?wdelolw| ri lqyhvwphqw zdv dovr surylghg e| wkh Lqwhuhvw Fryhudjh
Udwh +LFU, 9 zklfk frpsduhv fdvk  rz hduqhg zlwk lqwhuhvw sd|phqwv gxh
ryhu d sduwlfxodu shulrg= 44 rxw ri wkh 63 wrs fkdherov kdg dq LFU ehorz 4/
phdqlqj wkdw hduqlqjv zhuh ehorz lqwhuhvw sd|phqwv165
Lq Nruhd/ prvw lqyhvwphqw surmhfwv e| wkh fkdherov zhuh frqfhqwudwhg lq
wkh pdqxidfwxulqj vhfwru1 Krzhyhu/ lq rwkhu frxqwulhv ryhulqyhvwphqw dqg
ryhufdsdflw| sureohpv zhuh frqfhqwudwhg lqvwhdg lq wkh qrq0wudghg vhfwru1
Wkh orz sur?wdelolw| ri wkhvh lqyhvwphqw surmhfwv fdq eh dvvhvvhg e| orrnlqj
dw wkh gdwd rq Fhqwudo Exvlqhvv Glvwulfw ydfdqf| udwhv dqg uhqwdo |lhogv
suhvhqwhg lq Wdeoh <1 Dv wkh wdeoh vkrzv/ ehiruh wkh rqvhw ri wkh fulvlv/
uhqwdo |lhogv rq r!fh exloglqjv zhuh douhdg| txlwh orz/ uh hfwlqj wkh yhu|
kljk sulfhv ri uhdo hvwdwh1 Lq plg 4<<:/ wkh| zhuh dv orz dv 618( lq Krqj
Nrqj dqg 61<( lq Vlqjdsruh1 Wkh uhqwdo |lhogv iru rwkhu frxqwulhv zhuh
kljkhu exw wkh ?jxuhv iru Mxqh 4<<: duh sduwo| duwl?fldo/ ehfdxvh wkh| duh
e d v h gr qs u h 0 g r z q w x u qh { s h f w h gy d f d q f |u d w h v 1 66
AIurp d gl>huhqw ylhzsrlqw/ hylghqfh frqvlvwhqw zlwk vshfxodwlyh ryhulq0
yhvwphqw lq odqg dqg uhdo hvwdwh lv surylghg e| gdwd rq vwrfn pdunhw sulfhv/
zklfk lq pdq| frxqwulhv urvh pruh udslgo| lq wkh surshuw| vhfwru wkdq lq wkh
rwkhu vhfwruv ryhu wkh 4<<30<9 shulrg1 Vlploduo|/ zkhq qdwlrqdo vwrfn pdunhwv
63Ri wkh fkdherov lqfoxghg lq Wdeoh ;/ rqo| Kdqer dqg Gdlqrqj zhuh qrw dprqj wkh
w r s6 3f r q v l g h u h gl qW d e o h: 1
64RHFG +4<<;, srlqwv rxw wkdw wkh uhwxuq rq fdslwdo ri lqgxvwuldo frpsdqlhv lq Nruhd
zhuh ehorz wkh suh0wd{ frvw ri ghew ehwzhhq 4<;: dqg 4<<81 Gdwd glvdjjuhjdwhg e| vhfwru
vkrz wkdw rqo| wkh vwhho lqgxvwu| uhdol}hg sur?wv lq h{fhvv ri ghew fkdujhv lq wkh 4<<604<<8
shulrg1
65Vhh 3H v v h q f hr iN r u h d qf r u s r u d w hf u l v l v 4/ Nruhdq Hfrqrplf Eulh?qj/ Rfwrehu 56 4<<:1
Iru d uhfhqw dqdo|vlv ri srru frusrudwh shuirupdqfhv lq wkh suh0fulvlv Dvldq uhjlrq vhh
Srphuohdqr +4<<;,1
66Lq 4<<: wkh kljkhvw ydfdqf| udwhv zhuh lq Edqjnrn +48(,/ Mdnduwd +43(, dqg Vkdqjkdl
+63(,1
48froodsvhg lq 4<<:/67 wkh shufhqwdjh gurs zdv pxfk vkdushu lq wkh surshuw|
vhfwru wkdq iru wkh ryhudoo pdunhw1
Gdwd rq ryhudoo vwrfn pdunhw lqglfhv lq orfdo fxuuhqf| duh suhvhqwhg lq
Wdeoh 43/ zkloh Wdeoh 44 suhvhqwv vlplodu gdwd iru vwrfn sulfh lqglfhv iru wkh
surshuw|2uhdo hvwdwh vhfwru 9 doo gdwd duh hqg0ri0|hdu ?jxuhv1 Ehwzhhq 4<<3
dqg 4<<6/ wkh Wkdl vwrfn pdunhw urvh e| 4:8( +6<8( iru wkh surshuw| vhfwru,
exw wkhq orvw 84( +:6( iru wkh surshuw| vhfwru, ri lwv ydoxh ehwzhhq 4<<6
dqg wkh hqg ri 4<<91 Lq Pdod|vld/ vwrfn sulfhv urvh e| 478( +493( iru wkh
surshuw| vhfwru, ehwzhhq 4<<3 dqg wkh hqg ri 4<<91 Lq wkh Sklolsslqhv/w k h
vwrfn pdunhw urvh e| 6;9( +5:4( iru wkh surshuw| vhfwru, ehwzhhq 4<<3 dqg
4<<91 Lq Krqj Nrqj/ vwrfn sulfhv lqfuhdvhg e| 677( +756( iru wkh surshuw|
vhfwru,/ zkloh lq Vlqjdsruh wkh| urvh e| <5( +4;4( iru wkh surshuw| vhfwru,/
dqg lq Wdlzdq wkh| urvh e| 86( +0</;( iru wkh krwho vhfwru,1 Lq Lqgrqhvld/
wkh pdunhw urvh e| 86( ehwzhhq 4<<3 dqg 4<<9/ d shulrg fkdudfwhul}hg e|
odujh yrodwlolw| lq vwrfn sulfhv1 Ilqdoo|/ lq Nruhd/ vwrfn sulfhv urvh e| 7:(
ehwzhhq 4<<3 dqg 4<<7 exw wkhq gursshg vkduso|/ idoolqj 69( e| wkh hqg ri
4<<9 dv wkh 4<<82<9 hfrqrplf vorzgrzq klw frusrudwh sur?wdelolw|1
618 Sulydwh dqg sxeolf vdylqjv
Lq sdudooho zlwk wkh dvvhvvphqw ri lqyhvwphqw udwhv/ wkh dqdo|vlv ri wkh g|0
qdplfv ri sulydwh dqg sxeolf vdylqjv fdq vkhg oljkw rq wkh vxvwdlqdelolw| ri
wkh xqghuo|lqj fxuuhqw dffrxqw lpedodqfhv1 D idoo lq qdwlrqdo vdylqjv fdxvhg
e| orzhu sxeolf vdylqjv +d kljkhu exgjhw gh?flw, lv w|slfdoo| vhhq dv pruh
glvuxswlyh wkdq d idoo lq sulydwh vdylqjv168 Wkh frqyhqwlrqdo xqghuslqqlqj
ri wklv ylhz lv wkdw d idoo lq sulydwh vdylqjv lv pruh olnho| wr eh d wudqvlwru|
skhqrphqrq/69 zkloh dq lqfuhdvh lq sxeolf vhfwru gh?flwv riwhq uhsuhvhqwv d
67Qrwh wkdw lq vhyhudo frxqwulhv vwrfn sulfhv kdg douhdg| shdnhg ehiruh 4<<9 dqg vwrfn
pdunhwv zhuh idoolqj hyhq ehiruh wkh 4<<: fudvk1
68Lw lv zruwk uhfdoolqj wkdw/ dw d wkhruhwlfdo ohyho/ exgjhw gh?flwv fdq fdxvh fxuuhqw
dffrxqw gh?flwv hyhq lq hfrqrplhv lq zklfk Ulfdgldq htxlydohqfh krogv1 Iru lqvwdqfh/ lw lv
zhoo nqrzq wkdw/ lq d Ulfdugldq zruog/ d wudqvlwru| lqfuhdvh lq jryhuqphqw vshqglqj ohdgv
wr erwk d exgjhw gh?flw dqg d fxuuhqw dffrxqw gh?flw1 Zkhq wd{hv duh glvwruwlrqdu| dqg
wkh jryhuqphqw iroorzv d wd{0vprrwklqj uxoh/ wudqvlwru| qhjdwlyh rxwsxw vkrfnv zloo dovr
fdxvh erwk d exgjhw gh?flw dqg d fxuuhqw dffrxqw gh?flw1
69D wudqvlwru| idoo lq sulydwh vdylqjv +fruuhvsrqglqj wr d wudqvlwru| lqfuhdvh lq frq0
vxpswlrq, lv ghwhuplqhg e| h{shfwdwlrqv ri kljkhu ixwxuh JGS jurzwk udlvlqj shupdqhqw
lqfrph1 Wkh wudqvlwru| idoo lq vdylqjv wrgd| zloo eh r>vhw e| kljkhu vdylqjv lq wkh ixwxuh/
zkhq wkh dqwlflsdwhg lqfuhdvh lq lqfrph dfwxdoo| pdwhuldol}hv1
49shuvlvwhqw fkdqjh zklfk uhvxowv lq dq luuhyhuvleoh exlog0xs ri iruhljq ghew1
Wkh lvvxh ri xqghuvwdqglqj wkh uroh ri sxeolf yv1 sulydwh vdylqj lq d
fxuuhqw dffrxqw fulvlv lv krzhyhu idu iurp vhwwohg/ dv wkhuh duh klvwrulfdo h{0
dpsohv wkdw duh fohduo| dw rggv zlwk wkh lqwhusuhwlyh sdwwhuq mxvw ghvfulehg1
Iru h{dpsoh/ lq wkh Fklohdq 4<::0;4 fdvh/ d fulvlv rffxuuhg lq vslwh ri wkh
idfw wkdw wkh ?vfdo edodqfh zdv lq vxusoxv1 Lq wkh pruh uhfhqw Ph{lfdq
hslvrgh/ wkh ghwhulrudwlrq ri wkh fxuuhqw dffrxqw lq wkh |hduv suhfhglqj wkh
4<<7 fulvlv zdv odujho| gxh wr d idoo lq sulydwh vdylqjv dqg d errp lq sulydwh
frqvxpswlrq1 Vxfk ehkdylru zdv ixhohg e| ryhuo|0rswlplvwlf h{shfwdwlrqv
derxw ixwxuh jurzwk/ lq dq hqylurqphqw lq zklfk wkh olehudol}dwlrq ri grphv0
wlf fdslwdo pdunhwv orrvhqhg oltxlglw| frqvwudlqwv 9 vxjjhvwlqj wkdw fxuuhqw
dffrxqw gh?flwv gulyhq e| d idoo lq sulydwh vdylqj udwhv pd| eh d pdwwhu
r if r q f h u qh y h ql iv x f kdi d o of d qe hl q w h u s u h w h gd vw k hu h v x o wr iu d w l r q d o
frqvxpswlrq2vdylqj ghflvlrqv1
Gdwd rq vdylqj udwhv lq Dvld duh uhsruwhg lq Wdeoh 45/ dqg vrphzkdw
uhsuhvhqw wkh pluuru ri wkh lqyhvwphqw udwhv lq Wdeoh 81 Dvldq frxqwulhv zhuh
fkdudfwhul}hg e| yhu| kljk vdylqjv udwhv wkurxjkrxw wkh 4<<3v 9 lq pdq|
fdvhv deryh 63( ri JGS dqg lq vrph fdvhv deryh 73(1 Wkh orzhvw udwhv
duh uhfrughg iru wkh Sklolsslqhv/ zkhuh wkh vdylqj udwh  xfwxdwhg ehwzhhq
4:( dqg 53(/ Lqgrqhvld/z k h u hw k hv d y l q ju d w hi h o oe h o r z6 3 (+ w rd5 ; (
dyhudjh, diwhu 4<<5/ dqg Pdod|vld/ zkhuh wkh vdylqj udwh zdv ehorz 63(
xqwlo 4<<61 Orrnlqj dw wkh gdwd ehiruh wkh fulvlv/ wkhuh lv olwwoh hylghqfh ri
sxeolf glvvdylqj 9 vr wkdw wkh fxuuhqw dffrxqw lpedodqfhv gr qrw dsshdu wr
eh wkh uhvxow ri lqfuhdvhg sxeolf vhfwru gh?flwv1 Wdeoh 46 vkrzv wkdw lq prvw
frxqwulhv wkh ?vfdo edodqfh ri wkh fhqwudo jryhuqphqw zdv hlwkhu lq vxusoxv
ru d vpdoo gh?flw1 Lq 4<<9/ rqo| Fklqd dqg Wdlzdq glvsod|hg d fhqwudo
jryhuqphqw gh?f l w+ d e r x w4 (r iJ G S , 1
Wkh devhqfh ri ?vfdo lpedodqfhv lq wkh |hduv suhfhglqj wkh fulvlv/ krzhyhu/
vkrxog qrw eh lqwhusuhwhg dv shuydvlyh hylghqfh djdlqvw wkh ?vfdo urrwv ri wkh
Dvldq fulvlv1 Dv zh grfxphqw ehorz/ dqg zh prgho irupdoo| lq Fruvhwwl/ Sh0
vhqwl dqg Urxelql +4<<;,/ wkh suh0fulvlv |hduv zhuh d shulrg ri h{fhvvlyh fuhglw
jurzwk lq wkh edqnlqj v|vwhp/ ohdglqj wr d odujh vwrfn ri qrq0shuiruplqj
ordqv dqg wkh hyhqwxdo froodsvh ri vhyhudo ?qdqfldo lqvwlwxwlrqv1 E| hduo|
4<<;/ wkh ryhudoo frvw ri cfohdqlqj xs wkh ?qdqfldo vhfwru* 9 dv sxw e| wkh
Iluvw Ghsxw| Pdqdjlqj Gluhfwru ri wkh LPI Vwdqoh| Ilvfkhu 9 zdv uhdolvwl0
fdoo| h{shfwhg wr dprxqw wr 48 shufhqw ri JGS iru vhyhudo Dvldq hfrqrplhv16:
6:Ilvfkhu +4<<; e,1 E| Vhswhpehu 4<<;/ wkh prvw uhfhqw xqr!fldo hvwlpdwhv ri wkh
4:Xowlpdwho|/ wkh uhvwuxfwxulqj ri wkh ?qdqfldo vhfwru srvhv d vhyhuh exughq rq
wkh ?vfdo edodqfhv ri wkh d>hfwhg frxqwulhv1 Lq whupv ri rxu dqdo|vlv ri fxu0
uhqw dffrxqw vxvwdlqdelolw|/ vxfk frvwv uhsuhvhqwhg dq lpsolflw ?vfdo oldelolw|
iru wkh Dvldq frxqwulhv1 Vxfk d oldelolw| zdv qrw uh hfwhg e| gdwd rq sxeolf
gh?flwv xqwlo wkh huxswlrq ri wkh fulvlv/ exw d>hfwhg wkh vxvwdlqdelolw| ri wkh
suh0fulvlv fxuuhqw dffrxqw lpedodqfhv vlqfh lw frqwulexwhg wr jhqhudwh h{shf0
wdwlrqv ri gudvwlf srolf| fkdqjhv +d ?vfdo uhirup uhtxluhg wr ?qdqfh wkh frvwv
ri ?qdqfldo edlo0rxwv, ru fxuuhqf| ghydoxdwlrqv +dv d uhvxow ri kljkhu uhfrxuvh
wr vhljqlrudjh uhyhqxhv,1
619 Lq dwlrq
Lq dwlrq lv dovr lpsruwdqw lq wkh dqdo|vlv ri fxuuhqw dffrxqw dqg h{whuqdo
ghew vxvwdlqdelolw|1 Zkhq fxuuhqf| ydoxhv duh ?{hg ru vhpl0?{hg/ dqg gr0
phvwlf lq dwlrq lv deryh iruhljq lq dwlrq/ d uhdo fxuuhqf| dssuhfldwlrq ohdgv
wr ghfuhdvlqj frvw0frpshwlwlyhqhvv/ hyhqwxdoo| xqghuplqlqj wkh fuhglelolw| ri
wkh shj1 Lq sduwlfxodu/ kljk lq dwlrq udwhv pd| vljqdo srru pdfurhfrqrplf
srolf| dqg2ru vl}deoh ?vfdo lpedodqfhv/ jhqhudwlqj wkh qhhg iru vhljqlrudjh
uhyhqxh1 Lq hlwkhu fdvh/ kljk lq dwlrq vljqdov wkdw wkh ?{hg ru vhpl0?{hg
h{fkdqjh udwh uhjlph lv srwhqwldoo| h{srvhg wr vshfxodwlyh dwwdfnv1
Wdeoh 47 suhvhqwv wkh gdwd rq lq dwlrq lq rxu vdpsoh ri Dvldq frxqwulhv lq
wkh 4<<3v1 Wkh ryhudoo slfwxuh lv txlwh fohdu= lq doo frxqwulhv/ lq dwlrq udwhv
zhuh uhodwlyho| orz lq wkh 4<<3v1 Wkh rqo| h{fhswlrqv zhuh wkh Sklolsslqhv
zkhuh lq dwlrq zdv forvh wr 53( lq 4<<304<<4+exw idoolqj wr ;( e| 4<<9,/
Krqj Nrqj zlwk dq lq dwlrq udwh ri 44( lq 4<<4 exw idoolqj wr 9( e| 4<<9
dqg Fklqd zkhuh wkh lq dwlrq udwh zdv deryh 43( lq wkh 4<<60<8 shulrg
+dyhudjlqj 4;( shu |hdu, exw idoolqj wr ;( lq 4<<9 dqg wr 6( lq 4<<:1
Krzhyhu/ lq whupv ri rxu vxvwdlqdelolw| dqdo|vlv wkh slfwxuh lv frqvlghudeo|
pruh frpsoh{1 Wkh edqnlqj dqg ?qdqfldo vhfwru sureohpv h{shulhqfhg e|
vhyhudo Dvldq frxqwulhv ryhu wkh 4<<3v udlvhg frqvlghudeoh grxewv derxw wkhlu
delolw| wr nhhs lq dwlrq orz lq wkh qhdu ixwxuh1 Vshfl?fdoo|/ wkhvh grxewv
zhuh uhodwhg wr wkh srvvlelolw| wkdw wkh frqvhtxhqfhv ri wkh edqnlqj vhfwru
edlo0rxwv pljkw surpsw dq lqfuhdvlqj xvh ri vhljqlrudjh/ dqg zrxog uhtxluh
lqixvlrqv ri oltxlglw| wr suhyhqw v|vwhplf uxqv1 Iru wkhvh uhdvrqv/ wkh qrplqdo
ghsuhfldwlrqv ri Dvldq fxuuhqflhv lq 4<<: zhuh frqvlvwhqw zlwk wkh h{shfwhg
lq dwlrqdu| frqvhtxhqfhv ri edqnlqj dqg ?qdqfldo edlo0rxwv1 H{0srvw gdwd
?qdqfldo uhvwuxfwxulqj frvwv kdyh lqfuhdvhg wr wkh 53063( udqjh1
4;vhhp wr frq?up wklv ylhz= lqmhfwlrqv ri oltxlglw| lqwr wkh edqnlqj v|vwhp
kdyh rffxuuhg lq vhyhudo frxqwulhv/ vxfk dv Lqgrqhvld dqg Pdod|vld/d q g
lq dwlrqdu| suhvvxuhv kdyh hphujhg lq Dvld/ hlwkhu h{solflwo| +Lqgrqhvld, ru
pdvnhg e| wljkw sulfh frqwurov +Pdod|vld,1
61: Rshqqhvv
Hfrqrplhv wkdw duh uhodwlyho| rshq duh frqvlghuhg ohvv olnho| wr idfh vxvwdlq0
delolw| sureohpv/ iru wzr uhdvrqv1 Iluvw/ d odujh h{sruw vhfwru +jhqhudwlqj
iruhljq fxuuhqf| uhfhlswv, vwuhqjwkhqv wkh frxqwu|*v delolw| wr vhuylfh lwv ghew
reoljdwlrq1 Vhfrqg/ wkh hfrqrplf dqg srolwlfdo frvwv ri d fulvlv duh uhodwlyho|
odujh/ dv wkh lqwhughshqghqfh ri wkh hfrqrp| zlwk wkh uhvw ri wkh zruog lv
kljk1 Vlqfh wkh frvwv ri d fxw0r> iurp lqwhuqdwlrqdo fdslwdo pdunhwv dqg
glvuxswhg wudgh fuhglw pd| eh txlwh vhyhuh/ wkh frxqwu| lv pruh olnho| wr eh
zloolqj wr krqru lwv oldelolwlhv1 \hw/ juhdwhu rshqqhvv dovr pdnhv wkh frxqwu|
pruh yxoqhudeoh wr whupv ri wudgh vkrfnv dqg wr uhvwulfwlyh wudgh srolflhv lq
rwkhu frxqwulhv1
Wdeoh 48 uhsruwv wkh udwlr ri wkh dyhudjh ri h{sruwv dqg lpsruwv wr JGS/
dv phdvxuhv ri wkh ghjuhh ri rshqqhvv ri wkh frxqwulhv xqghu vwxg|1 Dv wkh
wdeoh vkrzv/ prvw Dvldq frxqwulhv zhuh frqvlghudeo| rshq1 W k hg h j u h hr i
rshqqhvv lv wkh orzhvw lq Lqgrqhvld +durxqg 5905:(,1 Wkh phdvxuhv duh lq
wkh 63073( udqjh lq Nruhd/w k hSklolsslqhv dqg Wkdlodqg/ forvh wr 83( lq
Wdlzdq/ deryh ;3( lq Pdod|vld/ dqg deryh 433( lq wkh flw|0vwdwhv ri Krqj
Nrqj dqg Vlqjdsruh1 Lw lv zruwk uhfdoolqj khuh wkdw vljql?fdqw qhjdwlyh
whupv ri wudgh vkrfnv zhuh h{shulhqfhg e| vhyhudo Hdvw Dvldq frxqwulhv lq
4<<9 zlwk wkh idoo lq sulfh ri vrph ri wkhlu pdlq h{sruwv +vhpl0frqgxfwruv
dqg rwkhu pdqxidfwxuhg jrrgv,1
61; Uhdo h{fkdqjh udwh dssuhfldwlrq
Yluwxdoo| doo dqdo|vhv ri fulvlv hslvrghv hpskdvl}h wkdw d vljql?fdqw uhdo h{0
fkdqjh udwh dssuhfldwlrq pd| eh dvvrfldwhg zlwk d orvv ri frpshwlwlyhqhvv
dqg d vwuxfwxudo zruvhqlqj ri wkh wudgh edodqfh/ wkxv mhrsdugl}lqj wkh vxv0
wdlqdelolw| ri wkh fxuuhqw dffrxqw1 Zkdw zdv wkh uroh ri uhdo h{fkdqjh udwh
 xfwxdwlrqv lq wkh djjuhjdwh ghpdqg errp dqg h{whuqdo edodqfh ghwhulrud0
wlrq revhuyhg lq wkh Dvldq frxqwulhv sulru wr wkh fulvlvB Wr zkdw h{whqw zhuh
wkh fxuuhqw lpedodqfhv fdxvhg e| d plvdoljqphqw lq h{fkdqjh udwhvB Wkh hy0
lghqfh lv vrphzkdw pl{hg/ dv wkh ghjuhh ri uhdo dssuhfldwlrq ryhu wkh 4<<3v
4<gl>huhg zlgho| dfurvv Dvldq frxqwulhv1
Gdwd rq qrplqdo h{fkdqjh udwhv lq wkh 4<<3v duh suhvhqwhg lq Wdeoh 491
Lq Pdod|vld/ wkh fxuuhqf| pryhg lq d 43( udqjh ri 51: wr 518 ulqjjlw wr
wkh XV groodu iru prvw ri wkh shulrg vsdqqhg e| 4<<3 dqg wkh ehjlqqlqj ri
4<<:1 Lq Wkdlodqg wkh edkw zdv h>hfwlyho| ?{hg ehwzhhq 5815 wr 5819 wr wkh
groodu iurp 4<<3 xqwlo 4<<:1 Dqg lq wkh Sklolsslqhv gxulqj 4<<30<8/ wkh
shvr2groodu udwh  xfwxdwhg ehwzhhq 57 dqg 5;/ exw zdv h>hfwlyho| ?{hg dw
5915 iurp wkh vsulqj ri 4<<8 xqwlo wkh ehjlqqlqj ri 4<<:1
Rwkhu frxqwulhv iroorzhg d vrphzkdw pruh  h{leoh h{fkdqjh udwh srolf|1
Lq Nruhd/ wkh zrq ghsuhfldwhg lq qrplqdo whupv ehwzhhq 4<<3 dqg wkh
ehjlqqlqj ri 4<<6 +iurp :33 wr doprvw ;33 zrq shu groodu,1 Ehwzhhq 4<<6
dqg plg 4<<9/ lw zdv txrwhg zlwklq d yhu| qduurz udqjh ri ;33 wr ::3/ dqg
wkhq lw ghsuhfldwhg djdlq/ uhdfklqj ;;7 zrq shu XV groodu e| wkh hqg ri 4<<91
Wkh Lqgrqhvldq srolf| fdq eh ghvfulehg dv uhdo h{fkdqjh udwh wdujhwlqj/
zlwk wkh qrplqdo uxsldk2groodu udwh idoolqj iurp 4<33 lq 4<<3 wr 5733 e| wkh
ehjlqqlqj ri 4<<:1
Wdlzdq dovr iroorzhg d srolf| ri uhdo h{fkdqjh udwh wdujhwlqj/ doorzlqj lwv
fxuuhqf| wr idoo iurp d udwh ri 57 Qhz Wdlzdq grooduv shu XV groodu lq 4<<3 wr
d udwh ri 5:1; e| wkh hqg ri 4<<91 Dqg lq Vlqjdsruh/ wkh fxuuhqf| dfwxdoo|
dssuhfldwhg lq qrplqdo whupv/ iurp d 4<<3 udwh ri 41: wr d udwh ri 417 e| wkh
hqg ri 4<<91 Ilqdoo|/ lq Fklqd zkhuh lq dwlrq zdv lq grxeoh ?jxuhv lq wkh
hduo| 4<<3v/ wkh fxuuhqf| zdv doorzhg wr ghsuhfldwh prghvwo| ehwzhhq 4<<3
dqg 4<<6 exw zdv gudvwlfdoo| ghydoxhg e| durxqg 83( lq 4<<7 +vxevwdqwldoo|
eulgjlqj wkh jds ehwzhhq wkh r!fldo udwh dqg wkh vzds pdunhw udwh/ dw zklfk
derxw ;3( ri Fklqhvh wudqvdfwlrqv zhuh vhwwohg,1 Vlqfh wkhq/ wkh fxuuhqf|
kdv uhpdlqhg vwdeoh zlwk d voljkw guliw wrzdugv qrplqdo dssuhfldwlrq1
Wdeoh 4: suhvhqwv wkh gdwd rq wkh uhdo h{fkdqjh udwh ri wkh Dvldq frxqwulhv
lq rxu vdpsoh16; Wdnlqj 4<<3 dv wkh edvh |hdu/ zh revhuyh wkdw e| wkh vsulqj
ri 4<<: wkh uhdo h{fkdqjh udwh kdg dssuhfldwhg e| 4<( lq Pdod|vld/5 6 (l q
wkh Sklolsslqhv/ 45( lq Wkdlodqg/; (l qLqgrqhvld/4 ; (l qVlqjdsruh/
dqg 63( lq Krqj Nrqj1L qNruhd dqg Wdlzdq/ wkh fxuuhqf| ghsuhfldwhg
lq uhdo whupv +uhvshfwlyho| e| 47( dqg 43(,1 Wklv vxjjhvwv wkdw zlwk wkh
lpsruwdqw h{fhswlrq ri Nruhd/ doo wkh fxuuhqflhv wkdw fudvkhg lq 4<<: kdg
h{shulhqfhg d uhdo dssuhfldwlrq16<
6;Wkh vrxufh ri wkhvh gdwd lv wkh MS Prujdq UHU vhulhv/ wkdw jrhv edfn wr 4<:3> wkh
edvh |hdu iru wkh wudgh zhljkwv lv 4<<31
6<Wkh pdjqlwxgh ri wkh uhdo dssuhfldwlrq gl>huv dfurvv lqglfdwruv dqg vrxufhv1 Wkh
gdwd frpsxwhg e| Udghohw dqg Vdfkv +4<<;, vxjjhvw d uhdo dssuhfldwlrq odujhu wkdq wkh
53Lw vkrxog eh vwuhvvhg wkdw lq vhyhudo frxqwulhv/ d odujh sduw ri wkh uhdo
dssuhfldwlrq rffxuuhg diwhu 4<<8/ lq sdudooho zlwk wkh vwuhqjwkhqlqj ri wkh
XV groodu173 Lq idfw/ wkh fkrlfh ri wkh h{fkdqjh udwh uhjlph djdlqvw wkh XV
groodu zdv d nh| idfwru lq wkh revhuyhg uhdo h{fkdqjh udwh dssuhfldwlrq174
Frxqwulhv zlwk pruh uljlg srolf| uxohv h{shulhqfhg d pxfk odujhu uhdo dssuh0
fldwlrq1 Frqyhuvho|/ frxqwulhv vxfk dv Nruhd dqg Wdlzdq wkdw iroorzhg d
pruh  h{leoh h{fkdqjh udwh uhjlph h{shulhqfhg d uhdo ghsuhfldwlrq1 Qrwh wkdw
Lqgrqhvld/ zklfk iroorzhg d uhjlph forvhu wr uhdo h{fkdqjh udwh wdujhwlqj/
idfhg d vpdoohu uhdo dssuhfldwlrq wkdq Wkdlodqg/ Pdod|vld/ Krqj Nrqj
dqg wkh Sklolsslqhv 9 frxqwulhv wkdw irfxvhg pruh forvho| rq h{fkdqjh udwh
vwdelolw|1
Wkh gdwd dovr vxjjhvw wkdw/ lq jhqhudo/ dq h{fkdqjh udwh dssuhfldwlrq zdv
fruuhodwhg zlwk d zruvhqlqj ri wkh fxuuhqw dffrxqw 9 frxqwulhv zlwk dssuh0
fldwlqj fxuuhqflhv jhqhudoo| h{shulhqfhg d odujhu ghwhulrudwlrq ri wkh fxuuhqw
dffrxqw/ zkloh frxqwulhv vxfk dv Fklqd dqg Wdlzdq wkdw kdg h{shulhqfhg d
uhdo ghsuhfldwlrq h{klelwhg fxuuhqw dffrxqw vxusoxvhv1 Wkh ghflvlrq wr pdlq0
wdlq d vwdeoh fxuuhqf| ohg wr odujh fdslwdo lq rzv/ dwwudfwhg e| idyrudeoh
lqwhuhvw udwh gl>huhqwldov dqg h{shfwdwlrqv ri orz h{fkdqjh udwh ulvn1 Wkh uh0
vxowlqj vwurqj uhdo dssuhfldwlrq khoshg exlog wkh uhjlrq*v odujh dqg jurzlqj
fxuuhqw dffrxqw lpedodqfhv1 Wkh h{fhswlrq zdv/ rqfh djdlq/ Nruhd/ zklfk
glvsod|hg fxuuhqw dffrxqw gh?flwv wrjhwkhu zlwk d fxuuhqf| wkdw ghsuhfldwhg
lq uhdo whupv ryhu wkh 4<<3v1
Lv lw srvvleoh wkdw wkh revhuyhg pryhphqwv lq uhodwlyh sulfhv uh hfwhg d
fkdqjh lq wkh htxloleulxp uhdo h{fkdqjh udwh/ udwkhu wkdq d plvdoljqphqwB
Iluvw/ kljk udwhv ri surgxfwlylw| lq wkh wudgdeohv vhfwru uhodwlyh wr wkh qrq0
wudghg vhfwruv pd| ohdg wr uhdo dssuhfldwlrq/ dorqj wkh olqhv ri wkh Edodvvd0
rqh suhvhqwhg lq wklv sdshu1 Vlploduo|/ wkh gdwd frpsxwhg e| Phuulo O|qfk vkrz d odujhu
ghjuhh ri uhdo dssuhfldwlrq/ hvshfldoo| diwhu 4<<81 Frqyhuvho| Fklqq +4<<;, hvwlpdwhv d
vwuxfwxudo prgho ri uhdo h{fkdqjh udwh ghwhuplqdwlrq dqg ?qgv d orzhu ghjuhh ri uhdo
dssuhfldwlrq1
73Wkh XV groodu dssuhfldwhg vkduso| lq wkh prqwkv ohdglqj wr wkh fulvlv1 Ehwzhhq 4<<4
dqg 4<<8/ wkh XV groodu kdg iroorzhg d grzqzdug qrplqdo wuhqg uhodwlyh wr wkh |hq dqg
wkh pdun/ uhdfklqj d orz ri ;3 |hq shu groodu lq wkh vsulqj ri 4<<81 Diwhu wkh vsulqj ri
4<<8/ wkh groodu vwduwhg wr dssuhfldwh yhu| udslgo|= wkh |hq2groodu udwh dssuhfldwhg 89(
ehwzhhq wkh vsulqj ri 4<<8 dqg wkh vxpphu ri 4<<:1
74Rqo| Krqj Nrqj kdg dfwxdoo| d fxuuhqf| erdug zlwk wkh sdulw| wlhg wr wkdw ri wkh XV
groodu1 Rwkhu frxqwulhv zhuh irupdoo| shjjlqj wkhlu h{fkdqjh udwh wr d edvnhw ri fxuuhqflhv>
krzhyhu/ wkh h>hfwlyh zhljkw ri wkh XV groodu lq wkh edvnhw zdv vr kljk wkdw wkhlu srolflhv
frxog eh fkdudfwhul}hg dv dq lpsolflw shj wr wkh XV fxuuhqf|1
54Vdpxhovrq prgho1 Vhfrqg/ hyhq zkhq wkh Edodvvd0Vdpxhovrq dujxphqw grhv
qrw dsso|/ prghov ri h{fkdqjh udwh0edvhg vwdelol}dwlrq surjudpv vxjjhvw wkdw
wkh w|slfdo lqyhvwphqw dqg frqvxpswlrq errpv wkdw iroorz d vxffhvvixo lq d0
wlrq vwdelol}dwlrq surjudp pd| ohdg wr erwk dq lqfuhdvh lq wkh uhodwlyh sulfh
ri qrq0wudghg wr wudghg jrrgv +d uhdo dssuhfldwlrq,/ dqg d zruvhqlqj ri wkh
fxuuhqw dffrxqw 9 vhh Uhehor dqg Yhjk +4<<8, dqg Fdoyr dqg Yhjk +4<<;,175
Wkh txhvwlrq ri zkhwkhu wkh uhdo dssuhfldwlrq revhuyhg lq Dvld zdv wkh
uhvxow ri d plvdoljqhg h{fkdqjh udwh ru dq htxloleulxp uhdo dssuhfldwlrq lv
rshq/ exw wkhuh duh uhdvrqv wr eh vnhswlfdo ri h{sodqdwlrqv wkdw uho| wrr
pxfk rq d fkdqjh lq wkh htxloleulxp h{fkdqjh udwh1 Iluvw/ hylghqfh iru d
Edodvvd0Vdpxhovrq h>hfw lq Dvld lv volp1 Vhfrqg/ wkh Dvldq frxqwulhv gr
qrw ?w wkh vwru| ri dq h{fkdqjh udwh0edvhg vwdelol}dwlrq vwduwlqj iurp kljk
lq dwlrq1 Rqh ri wkh nh| uhdvrqv zk| pdq| Dvldq frxqwulhv sxuvxhg d srolf|
ri dq h>hfwlyh shj djdlqvw wkh groodu zdv wr idflolwdwh h{whuqdo ?qdqflqj ri
grphvwlf surmhfwv1 Wkh frvw ri eruurzlqj ihoo ehfdxvh d fuhgleoh shj ohg wr
d uhgxfwlrq ri wkh fxuuhqf| ulvn suhplxp fkdujhg e| lqwhuqdwlrqdo lqyhvwruv1
Wklv srolf| zdv frqvlvwhqw zlwk d vwudwhj| ri vxvwdlqlqj kljk lqyhvwphqw udwhv/
zklfk zhuh vxssrvhg wr wudqvodwh lqwr kljk udwhv ri surgxfwlylw| dqg rxwsxw
jurzwk1 Prvw fuxfldoo|/ wkh orvv lq frpshwlwlyhqhvv +l1h1 w k hl q f u h d v hl qw k h
uhodwlyh sulfh ri h{sruwv, h{shulhqfhg e| wkh Dvldq frxqwulhv wkdw shjjhg
wkhlu fxuuhqflhv wr wkh XV groodu zdv sduwlfxoduo| uhohydqw zkhq wkh ydoxh ri
wkh groodu vrduhg diwhu plg04<<81
Lw lv zruwk hpskdvl}lqj wkdw pryhphqwv lq wkh uhdo h{fkdqjh udwhv duh
qrw qhfhvvdulo| ghshqgdeoh phdvxuhv ri fkdqjhv lq h{whuqdo frpshwlwlyhqhvv/
vlqfh wklv fdq dovr vx>hu iurp vkrfnv wkdw gr qrw wudqvodwh lq d uhodwlyh sulfh
lqfuhdvh1 Wkh plvdoljqphqw ri Dvldq fxuuhqflhv zdv h{dfhuedwhg e| d qxp0
ehu ri wkhvh vkrfnv1 Iluvw/ wkh orqj shulrg ri vwdjqdwlrq zlwklq wkh Mdsdqhvh
hfrqrp| ohg wr d vljql?fdqw vorzgrzq ri h{sruw jurzwk iru lwv Dvldq wudglqj
sduwqhuv1 Forvh wr wkh rqvhw ri wkh fulvlv/ wkh deruwlyh Mdsdqhvh uhfryhu| ri
4<<9 zdv ryhuvkdgrzhg e| d ghfolqh lq dfwlylw| lq 4<<:/ wuljjhuhg e| wkh lqwur0
gxfwlrq ri d frqvxpswlrq wd{ lq Dsulo 4<<:1 Vhfrqg/ wkh lqfuhdvlqj zhljkw
ri Fklqd lq wrwdo h{sruwv iurp wkh uhjlrq hqkdqfhg frpshwlwlyh suhvvxuhv
75Vwulfwo| vshdnlqj/ wkh h{fkdqjh udwh vwdelol}dwlrq prghov suhvhqwhg lq wkh olwhudwxuh
gr qrw surylgh dq htxloleulxp h{sodqdwlrq ri wkh vw|ol}hg idfwv rq uhdo dssuhfldwlrq dqg
fxuuhqw dffrxqw gh?flwv diwhu d vwdelol}dwlrq1 Wkhlu qxphulfdo vlpxodwlrqv vkrz wkdw d jrrg
?w ri wkh gdwd uhtxluhv wkh lqwurgxfwlrq ri vrph irup ri sulfh2zdjh lqhuwld +vhh Uhehor
dqg Yhjk +4<<8,,1 Exw wklv lqhuwld lv frqvlvwhqw zlwk wkh ylhz wkdw d uhdo dssuhfldwlrq
uhsuhvhqwv d plvdoljqphqw uhodwlyh wr ixqgdphqwdo ydoxhv1
55lq pdq| Dvldq frxqwulhv 9 dq dujxphqw wkdw krogv uhjdugohvv ri zkhwkhu
vxfk suhvvxuhv zhuh pdjql?hg ru qrw e| wkh ghydoxdwlrq ri wkh Fklqhvh fxu0
uhqf| lq 4<<71 Wklug/ dv phqwlrqhg deryh/ vhfwru0vshfl?fv k r f n vv x f kd vw k h
idoo lq wkh ghpdqg iru vhpl0frqgxfwruv lq 4<<9/ wrjhwkhu zlwk ghwhulrudwlqj
whupv ri wudgh iru vhyhudo frxqwulhv lq wkh uhjlrq/ fdxvhg d ixuwkhu vljql?fdqw
vorzgrzq lq h{sruw jurzwk lq 4<<90<:1 Dqg ?qdoo|/ h{shfwdwlrqv ri d XV
prqhwdu| wljkwhqlqj lq wkh vxpphu ri 4<<: pd| kdyh dovr sod|hg d uroh lq
suhflslwdwlqj wkh fulvlv1
61< Srolwlfdo lqvwdelolw| dqg srolf| xqfhuwdlqw|
Wkh wkuhdw ri d fkdqjh lq uhjlph ru d uhjlph wkdw lv qrw frpplwwhg wr vrxqg
pdfurhfrqrplf srolflhv fdq uhgxfh wkh zloolqjqhvv ri wkh lqwhuqdwlrqdo ?qdq0
fldo frppxqlw| wr surylgh fxuuhqw dffrxqw ?qdqflqj1 Vr d ghwhulrudwlrq lq
h{shfwdwlrqv derxw wkh srolwlfdo dqg ?qdqfldo hqylurqphqw fdq frqwulexwh wr
d edodqfh ri sd|phqwv dqg h{fkdqjh udwh fulvlv/ hvshfldoo| zkhq hfrqrplf
ixqgdphqwdov duh qrw yhu| frpiruwlqj1 Vxfk vkliwv lq h{shfwdwlrqv fdq rf0
fxu txlfno| dqg zlwkrxw zduqlqj1 Pruhryhu/ srolwlfdo lqvwdelolw| pd| ohdg wr
odujhu exgjhw gh?flwv wkdw/ lq dq rshq hfrqrp|/ pd| ohdg wr odujhu fxuuhqw
dffrxqw gh?flwv176
Lq wklv uhjdug/ wkhuh zdv sohqw| ri srolwlfdo lqvwdelolw| lq Dvld1 Irfxv0
lqj rq 4<<: dorqh= wkh fdelqhw uhvkx"hv/ dqg hyhqwxdo jryhuqphqw froodsvh
lq Wkdlodqg>w k hu d q w l q je |Pdod|vldq Sulph Plqlvwhu Pdkdwklu djdlqvw
3urjxh vshfxodwruv4 dqg lqwhuqdwlrqdo 3prurqv4>w k hh o h f w l r q vl qLqgrqhvld/
wkh whqvlrqv/ wkh uhlwhudwhg edg qhzv derxw wkh khdowk ri wkh Lqgrqhvldq suhv0
lghqw Vxkduwr/ dqg klv srolf| uhyhuvdov> wkh suhvlghqwldo fdpsdljq lq Nruhd
dqg wkh frqwudglfwru| vljqdov vhqw e| wkhq fdqglgdwh +dqg hyhqwxdoo| Suhv0
lghqw hohfw, Nlp Gdh Mxqj> wkh wkuhdw ri oderu xquhvw lq wkh uhjlrq> wkhvh
zhuh doo idfwruv wkdw dgghg wr wkh vhulrxvqhvv ri wkh fulvlv dqg wuljjhuhg wkh
grphvwlf dqg iruhljq lqyhvwruv*  ljkw1
Wkurxjkrxw wkh fulvlv/ pdunhw h{shfwdwlrqv uh hfwhg dqg uhdfwhg wr srolw0
lfdo dqg srolf| xqfhuwdlqw| lq wkh uhjlrq1 Wkh ?uvw urxqg ri wkh LPI sodqv
zhuh vljqhg exw qrw vhulrxvo| lpsohphqwhg e| jryhuqphqwv1 Uhjdugohvv ri
zkhwkhu wkh lqlwldo LPI sodqv zhuh dssursuldwh/77 lw lv fohdu wkdw jryhuqphqwv
76Iru d irupdo prgho ri krz srolwlfdo lqvwdelolw| pd| h{dfhuedwh d ?vfdo dqg fxuuhqw
dffrxqw gh?flw/ vhh Fruvhwwl dqg Urxelql +4<<:,1 Iru d v|vwhpdwlf vwxg| ri srolwlfdo
lq xhqfhv rq pdfurhfrqrplf srolf|/ vhh Dohvlqd/ Urxelql dqg Frkhq +4<<:,1
77Vhh wkh glvfxvvlrq lq vhfwlrq :1
56idlohg wr hqirufh hyhq wkh prvw vhqvleoh frpsrqhqwv ri vxfk sodqv1 Lq Lq0
grqhvld/ d fruuxsw dqg dxwkrulwduldq uhjlph h>hfwlyho| ljqruhg prvw ri lwv
djuhhg0xsrq frpplwphqwv xqwlo wkh vhyhuh ghwhulrudwlrq ri pdfur frqglwlrqv
ohg wr d ixoo|  hgjhg froodsvh dqg wkh iuhh idoo ri wkh uxsldk1 Wkh fxuuhqf|
erdug cvdjd* iroorzlqj wkh vhfrqg LPI sodq dqg wkh frqwlqxhg uhvlvwdqfh ri
wkh Lqgrqhvldq jryhuqphqwv wr pdfur dqg vwuxfwxudo uhirupv zhuh lpsruwdqw
hohphqwv ri wkh ?qdqfldo ghplvh h{shulhqfhg e| Lqgrqhvld1 Iru wkh fdvh ri
Nruhd/ wkhuh zhuh vhulrxv grxewv derxw wkh lpsohphqwdwlrq ri wkh ?uvw LPI
sodq/ jlyhq wkh frplqj hohfwlrqv lq Ghfhpehu dqg wkh eurdg srolf| xqfhu0
wdlqw| dvvrfldwhg zlwk wkdw hyhqw1 Lq Wkdlodqg/ lw zdv rqo| zlwk d qhz
jryhuqphqw wuxo| frpplwwhg wr hfrqrplf uhirupv wkdw wkh ydoxh ri wkh edkw
vwdelol}hg/ dqg hyhq dssuhfldwhg uhodwlyh wr wkh orzv uhdfkhg lq Ghfhpehu1
7 Wkh uroh ri wkh ?qdqfldo v|vwhp
Wkh suhylrxv vhfwlrq kdv kljkoljkwhg d qxpehu ri frxqwu|0vshfl?f dqg joredo
idfwruv wkdw ghwhuplqhg wkh fxuuhqw dffrxqw lpedodqfhv revhuyhg lq Dvld rq
wkh hyh ri wkh fulvlv/ dqg xqghuplqhg wkhlu vxvwdlqdelolw|1 Lq wklv vhfwlrq/ zh
dujxh wkdw wkh nh| wr d frpsuhkhqvlyh lqwhusuhwdwlrq ri wkh hyhqwv ohdglqj
wr wkh Dvldq phowgrzq ri 4<<: lv wkh dqdo|vlv ri wkh vwuxfwxuh ri lqfhqwlyhv
xqghu zklfk qrw rqo| wkh frusrudwh exw dovr wkh edqnlqj dqg ?qdqfldo vhfwruv
rshudwhg lq wkh uhjlrq1
Wkh olqnv ehwzhhq edodqfh ri sd|phqwv fulvhv dqg edqnlqj fulvhv lq hphuj0
lqj hfrqrplhv uhsuhvhqw d uhfxuuhqw wkhph lq wkh srolf| olwhudwxuh/ dqg wkh|
kdyh ehhq +uh,hpskdvl}hg lq d qxpehu ri uhfhqw vwxglhv178 Iru lqvwdqfh/ wkh
ruljlqv ri wkh 4<<7 Ph{lfdq fulvlv dqg lwv lpsdfw rq rwkhu frxqwulhv lq wkh
uhjlrq kdyh ehhq wudfhg wr/ lqwhu dold/ dq h{fhvvlyh exlog0xs ri edqn fuhglw
dqg d ohqglqj cerrp* wkdw uhsuhvhqwhg wkh rxwfrph ri ?qdqfldo pdunhw ole0
hudol}dwlrq179 Mh>uh| Vdfkv kdv suhvhqwhg dq hduo| dqdo|vlv ri wkh uroh ri
h{fhvvlyh ohqglqj gulyhq e| cprudo kd}dug* lqfhqwlyhv=
3Wkurxjkrxw Odwlq Dphulfd/ Fhqwudo Hxursh dqg Vrxwk0Hdvw Dvld/
edqnv kdyh ehhq ghuhjxodwhg dqg sulydwl}hg lq uhfhqw |hduv/ doorz0
lqj wkhp pxfk juhdwhu odwlwxgh wr eruurz iurp deurdg1 Edqnv dqg
qhdu0edqnv 9 vxfk dv Wkdlodqg*v qrz qrwrulrxv ?qdqfldo wuxvwv
78Vhh h1j1 Ndplqvn| dqg Uhlqkduw +4<<:,/ Jrogidmq dqg Ydoghv +4<<:,1
79Vhh lq sduwlfxodu Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9,1
579 ehfrph lqwhuphgldulhv iru fkdqqholqj iruhljq fdslwdo lqwr wkh
grphvwlf hfrqrp|1 Wkh wurxeoh lv wkdw wkh qhzo| olehudol}hg edqnv
dqg qhdu0edqnv riwhq rshudwh xqghu kljko| glvwruwhg lqfhqwlyhv1
Xqghu0fdslwdol}hg edqnv kdyh lqfhqwlyhv wr eruurz deurdg dqg lq0
yhvw grphvwlfdoo| zlwk uhfnohvv dedqgrq1 Li wkh ohqglqj zrunv rxw/
wkh edqnhuv pdnh prqh|1 Li wkh ohqglqj idlov/ wkh ghsrvlwruv dqg
fuhglwruv vwdqg wr orvh prqh|/ exw wkh edqn*v rzqhuv ehdu olwwoh
ulvn wkhpvhoyhv ehfdxvh wkh| kdyh olwwoh fdslwdo wlhg xs lq wkh edqn1
Hyhq wkh ghsrvlwruv dqg wkh iruhljq fuhglwruv pd| eh vhfxuh iurp
ulvn/ li wkh jryhuqphqw edlov wkhp rxw lq wkh fdvh ri edqn idlo0
xuh147:
Lq wkh ryhuylhz wkdw iroorzv/ zh surylgh hylghqfh rq wkh ghjuhh dqg h{whqw
ri cryhuohqglqj* lq Dvld/ dqg frpphqw xsrq lwv frqvhtxhqfhv dqg lpsolfdwlrqv
iru wkh xqudyholqj ri wkh 4<<:0<; fulvhv1
714 Wkh hylghqfh rq ?qdqfldo cryhuohqglqj*= txdqwlw|111
Hylghqfh rq wkh ohqglqj errp lq wkh 4<<3v lv surylghg e| wkh gdwd rq wkh
jurzwk ri edqn fuhglw wr wkh sulydwh vhfwru +Wdeoh 4;, dqg wkh udwlr ri sulydwh
vhfwru ohqglqj wr JGS +Wdeoh 4<,1 Dovr/ dv lq Vdfkv/ Wruqhoo dqg Yhodvfr
+4<<9,/ lq Wdeoh 53 zh surylgh d v|qwkhwlf phdvxuh ri wkh ohqglqj errp e|
fdofxodwlqj wkh udwh ri jurzwk ri edqn ohqglqj dv d shufhqwdjh ri JGS udwlr
lq wkh 4<<3v1 Wkh LPI glvwlqjxlvkhv ehwzhhq cghsrvlw prqh| edqnv*/ crwkhu
edqnlqj lqvwlwxwlrqv* dqg crwkhu ?qdqfldo lqwhuphgldulhv*/ exw lqirupdwlrq
derxw wkh odwwhu wzr fdwhjrulhv lv plvvlqj iru pdq| frxqwulhv1 Zh wkhuhiruh
irfxv rxu dqdo|vlv rq cghsrvlw prqh| edqnv* dqg uhihu wr rwkhu lqwhuphgldulhv
zkhq gdwd duh dydlodeoh17;
Wkh udwlr ri sulydwh vhfwru ohqglqj wr JGS vkrzv dq xszdug wuhqg lq doo
wkh frxqwulhv lq rxu vdpsoh1 Ehwzhhq 4<<3 dqg 4<<9/ wkh pdjqlwxgh ri wkh
7:Ilqdqfldo Wlphv/ Mxo| 63 4<<:1 Dorqj wkh vdph olqhv/ d fhoheudwhg hduo| dqdo|vlv ri
wkh hphujhqfh ri d ?qdqfldo fulvlv lq dq hphujlqj hfrqrp| lv surylghg e| Gld}0Dohmdqgur
+4<;8,1 Fruvhwwl/ Shvhqwl dqg Urxelql +4<<;, irupdol}h wkhvh lqvljkwv lq wkh frqwh{w ri wkh
dqdo|vlv ri wkh Dvldq froodsvh1
7;Iru d jhqhudo dvvhvvphqw ri wkh prudo kd}dug dujxphqw lq Dvld/ rqh vkrxog frqvlghu
wkdw ?qdqfldo ghuhjxodwlrq ohg wr wkh hphujhqfh ri qhz qrq0edqn ?qdqfldo lqwhuphgldulhv
+vxfk dv wkh ?qdqfh frpsdqlhv lq Wkdlodqg,/ dqg wkdw wkhvh frpsdqlhv riwhq sod|hg d
nh| sduw lq wkh ohqglqj errp1 Xqiruwxqdwho|/ ghwdlohg gdwd rq ohqglqj e| doo ?qdqfldo
lqwhuphgldulhv duh qrw dydlodeoh1
58ohqglqj errp zdv odujhvw lq wkh Sklolsslqhv +484(,/ Wkdlodqg +8;(, dqg
Pdod|vld +64(,1 Lw lv dovr odujh exw pruh prghvw lq Nruhd/ Vlqjdsruh/ Krqj
Nrqj dqg Lqgrqhvld1 Dqg wkh phdvxuh zdv wkh vpdoohvw lq Fklqd +:(,1 Iru
d frpsdulvrq zlwk Ph{lfr dqg wkh cWhtxlod h>hfw* frxqwulhv/ ehwzhhq 4<<3
dqg 4<<7 wkh ohqglqj errp lq Ph{lfr/ Dujhqwlqd dqg Eud}lo zdv 449(/ 8:(
dqg 9;( uhvshfwlyho|17<
Krz gr rxu uhvxowv rq wkh ohqglqj errp fkdqjh zkhq zh frqvlghu dydlo0
deoh gdwd rq ohqglqj e| crwkhu edqnlqj lqvwlwxwlrqv* dqg cqrq0edqn ?qdqfldo
lqvwlwxwlrqv*B Lq wkh fdvh ri Nruhd/ wkh phdvxuh ri ohqglqj jurzwk lv qrw
dowhuhg vljql?fdqwo|1 Iru Pdod|vld/ gdwd rq crwkhu edqnlqj lqvwlwxwlrqv* duh
dydlodeoh rqo| iru wkh 4<<50<8 shulrg/ zkloh gdwd rq cqrq0edqn ?qdqfldo lqvwl0
wxwlrqv* duh dydlodeoh rqo| iru wkh 4<<30<7 shulrg1 Wkh jurzwk udwh ri fuhglw
iurp vxfk lqvwlwxwlrqv dsshduv wr eh vlplodu wr wkdw ri frpphufldo edqnv1 Lq
wkh Sklolsslqhv ohqglqj e| crwkhu edqnlqj lqvwlwxwlrqv* zdv pruh prghvw
wkdq ohqglqj e| frpphufldo edqnv/ exw ryhudoo ohqglqj e| vxfk lqvwlwxwlrqv
zdv d vpdoo iudfwlrq +derxw 43(, ri edqn ohqglqj1
Lq Vlqjdsruh/ wkh fuhglw jurzwk ri crwkhu edqnlqj lqvwlwxwlrqv* dqg qrq0
edqnv zdv yhu| forvh wr wkdw ri frpphufldo edqnv/ vr wkdw wkh ryhudoo ohqglqj
errp sdwwhuq lv frq?uphg e| wklv h{whqvlrq ri wkh dqdo|vlv1 Lq Wkdlodqg/
wkh ohqglqj errp zdv vljql?fdqwo| odujhu iru ?qdqfh dqg vhfxulwlhv frpsdqlhv
wkdq iru edqnv +466( dv rssrvhg wr 84(,> pruhryhu/ wkh qrq0edqn vkduh
ri ohqglqj wr wkh sulydwh vhfwru zdv txlwh vljql?fdqw +derxw 66( ri edqn
ohqglqj,1 Vr/ Wkdlodqg lv wkh rqo| frxqwu| lq wkh vdpsoh zkhuh ohqglqj wr
wkh sulydwh vhfwru lv yhu| gl>huhqw li zh dgg wkh crwkhu edqnlqj* dqg cqrq0
edqn ?qdqfldo lqvwlwxwlrqv* ?jxuhv1 Gdwd iru crwkhu edqnlqj* dqg cqrq0edqn
?qdqfldo lqvwlwxwlrqv* duh qrw dydlodeoh iru Krqj Nrqj/ Fklqd dqg Wdlzdq1
Lq vxppdu|/ wkh hylghqfh vxjjhvwv d vxvwdlqhg ohqglqj errp lq wkh Sklols0
slqhv/ Wkdlodqg dqg Pdod|vld1Q r w hw k d ww k h v hz h u hd o v rw k h?uvw frxq0
wulhv wr eh klw e| fxuuhqf| vshfxodwlrq lq 4<<:1
7<Wkhvh ?jxuhv rq Odwlq Dphulfd duh iurp Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9,1 Qrwh wkdw
wkh| xvh d voljkwo| gl>huhqw gh?qlwlrq ri ohqglqj errp/ dv wkh| frqvlghu wrwdo ohqglqj wr
wkh sulydwh vhfwru e| erwk edqnv dqg wkh fhqwudo edqn1 Wkh gl>huhqfh ehwzhhq wkh wzr
gh?qlwlrq lv lv qrw vljql?fdqw/ dv lq prvw frxqwulhv fhqwudo edqn fuhglw wr wkh sulydwh vhfwru
lv yhu| prghvw1
59715 111dqg txdolw|
Wkh jurzwk udwh ri wkh ohqglqj wr JGS udwlr jlyhv dq lqglfdwlrq ri wkh
txdqwlw| ri ordqv1 Exw rqh ri wkh pdlq sureohpv idfhg e| wkh frxqwulhv lq
rxu vdpsoh lv wkdw pdq| ordqv pdgh e| edqnv dqg qrq0edqnv zhuh ri orz
txdolw|/ ?qdqflqj lqyhvwphqw ri gxelrxv sur?wdelolw| ru vshfxodwlyh sxufkdvhv
ri h{lvwlqj ?qdqfldo dvvhwv1 Lq wkh lqyhvwphqw vhfwlrq deryh/ zh kdyh douhdg|
vkrzq hylghqfh vxjjhvwlqj ryhulqyhvwphqw lq ulvn| dqg srruo| shuiruplqj
surmhfwv1 Zh fdq qrz dgg wr wkh slfwxuh hylghqfh rq wkh txdolw| ri suh0
fulvlv ohqglqj/ e| orrnlqj dw wkh sursruwlrq ri qrq0shuiruplqj ordqv wr wrwdo
ordqv1 Vlqfh wkh 4<<: fulvlv pd| kdyh fulssohg rwkhuzlvh khdowk| ordqv/ lw lv
dssursuldwh wr uhihu h{foxvlyho| wr gdwd rq qrq0shuiruplqj ordqv dw wkh rqvhw
ri wkh fulvlv1
Dv uhsruwhg lq Wdeoh 54/ wkh suh0fulvlv vkduh ri qrq0shuiruplqj ordqv dv d
sursruwlrq ri wrwdo ohqglqj fdq eh hvwlpdwhg dw 46( iru Wkdlodqg/ 46( iru
Lqgrqhvld/; (i r uNruhd/ 43( iru Pdod|vld/ 47( iru wkh Sklolsslqhv dqg
7( iru Vlqjdsruh1 Wkh hvwlpdwhg vkduh lv 607( iru Krqj Nrqj dqg Wdl0
zdq/ dqg 47( iru Fklqd183 Dowkrxjk wkh uholdelolw| ri wkhvh hvwlpdwhv ydulhv
dfurvv frxqwulhv/ wkh ?jxuhv vkrz d vwurqj fruuhodwlrq ehwzhhq wkh dprxqw ri
edg ordqv dqg wkh h{whqw ri wkh fxuuhqf| fulvhv1
Zh vwuhvv wkh lpsdfw ri wkh uhdo hvwdwh vhfwru fulvlv rq wkh ?qdqfldo sr0
vlwlrq ri wkh edqnlqj vhfwru1 Wdeoh 55 suhvhqwv hqg04<<: hvwlpdwhv ri surs0
huw| h{srvxuh/ froodwhudo ydoxdwlrq/ qrq0shuiruplqj ordqv dqg fdslwdo ri orfdo
edqnv/ doo dv d vkduh ri wrwdo dvvhwv1 Surshuw| h{srvxuh lv hvwlpdwhg wr eh
yhu| kljk lq Krqj Nrqj/ Pdod|vld/ Vlqjdsruh dqg Wkdlodqg/ zkloh lw lv
uhodwlyho| orz lq wkh Sklolsslqhv dqg Nruhd + z k h u hw k he d go r d q vz h u hf r q 0
fhqwudwhg lq pdqxidfwxulqj ?upv,1 E| wkh hqg ri 4<<:/ qrq shuiruplqj ordqv
ri orfdo edqnv zhuh wkh kljkhvw lq Lqgrqhvld +44(,/ Vrxwk Nruhd +49(,
dqg Wkdlodqg +48(,1 Dv wkh wdeoh vkrzv/ wkh| duh h{shfwhg wr lqfuhdvh
vkduso| lq 4<<; lq doo Dvldq frxqwulhv/ dqg ehfrph hvshfldoo| sureohpdwlf
lq Lqgrqhvld/ Vrxwk Nruhd/ Wkdlodqg dqg Pdod|vld1 Lq wkhvh irxu frxqwulhv/
edqnv zhuh dovr vhyhuho| xqghu0fdslwdol}hg/ zlwk fdslwdo wr dvvhw udwlrv dv orz
dv 90;(1 Qrwh wkdw/ dw wkh hqg ri 4<<:/ wklv udwlr zdv douhdg| ehorz wkh vkduh
ri qrq0shuiruplqj ordqv/ d vkduh wkdw lv h{shfwhg wr zruvhq lq wkh fxuuhqw
|hdu1
Wkh wdeoh fodul?hv wkh olqnv ehwzhhq kljk vkduhv ri edg ordqv/ dq h{fhvvlyh
h{srvxuh wr wkh surshuw| vhfwru/ dqg ryhuo|0rswlplvwlf hvwlpdwhv ri wkh ordqv*
83Vhh Fruvhwwl/ Shvhqwl dqg Urxelql +4<<;, iru ghwdlov1
5:froodwhudo1 Lq wkh irxu frxqwulhv zlwk wkh prvw vhyhuh sureohpv/ wkh r!fldo
f r o o d w h u d oy d o x d w l r q vz h u hl qw k hu d q j hr i; 3w r4 3 3 (r id v v h w v 1 84 Dvvhw
gh dwlrq dqg wkh vkdus gurs lq wkh ydoxh ri wkh froodwhudo/ hvshfldoo| uhdo
hvwdwh/ wuljjhuhg wkh luuhyhuvleoh vxujh lq wkh vkduhv ri qrq0shuiruplqj ordqv1
716 Edqnlqj sureohpv/ ?qdqfldo ghuhjxodwlrq/ dqg lq0
vwlwxwlrqdo gh?flhqflhv
Lq wkh Dvldq uhjlrq/ zlwk erqg dqg htxlw| pdunhwv uhodwlyho| xqghughyho0
rshg/ prvw ?qdqfldo lqwhuphgldwlrq rffxuuhg wkurxjk wkh edqnlqj v|vwhp1
Wklv phdqw wkdw wkh fdslwdo lq rzv ?qdqflqj wkh uhjlrq*v odujh fxuuhqw df0
frxqw gh?flwv zhuh odujho| lqwhuphgldwhg e| orfdo edqnv1 Vshfl?fdoo|/ grphv0
wlf edqnv eruurzhg iurp iruhljq edqnv dqg wkhq/ lq wxuq/ ohqw rq wr grphvwlf
?upv/ vr wkdw zkhq grphvwlf ?upv h{shulhqfhg ?qdqfldo gl!fxowlhv/ grphv0
wlf edqnv zhuh idfhg zlwk qrq0shuiruplqj grphvwlf dvvhwv dqg vkruw0whup
iruhljq0fxuuhqf| oldelolwlhv1
Vxfk cryhueruurzlqj* dqg cryhuohqglqj* v|qgurphv zlwklq wkh xqghufdsl0
wdol}hg edqnlqj v|vwhpv zhuh wkh rxwfrph ri vhyhuh lqvwlwxwlrqdo dqg srolf|
gh?flhqflhv1 Wkhuh lv lqghhg ryhuzkhoplqj hylghqfh wkdw wkh Dvldq edqnlqj
dqg ?qdqfldo v|vwhpv zhuh yhu| iudjloh 9 srruo| vxshuylvhg/ srruo| uhjxodwhg/
dqg lq d vkdn| frqglwlrq hyhq ehiruh wkh rqvhw ri wkh fulvlv1L q Wkdlodqg/
uhjxodwlrq ri frpphufldo edqnv olplwhg wkhlu fuhglw h{sdqvlrq/ exw ?qdqfldo
olehudol}dwlrq lq wkh 4<<3v ohg wr wkh hphujhqfh ri rwkhu odujho| xquhjxodwhg
qrq0edqn lqwhuphgldulhv wkdw frxog flufxpyhqw fuhglw olplwv1 Pruhryhu/ Wkdl
srolflhv surylghg vwurqj wd{0lqfhqwlyhv wr r>vkruh eruurzlqj1 Lq wkh 4<<3v/
Wkdl ?qdqfh frpsdqlhv vkduso| dffhohudwhg wkhlu ohqglqj wr wkh uhdo hvwdwh
dqg surshuw| vhfwru/ pdlqo| ?qdqfhg zlwk eruurzlqj iurp iruhljq ?qdqfldo
lqvwlwxwlrqv1
Lq Nruhd wkh ?qdqfldo v|vwhp zdv lq d vhyhuh fulvlv ehfdxvh ri h{fhv0
vlyh ohqglqj wr odujh wudghg0vhfwru frqjorphudwhv/ d qxpehu ri zklfk zhqw
edqnuxsw ehiruh wkh fxuuhqf| fulvlv klw lq odwh 4<<:1 Lw vkrxog eh qrwhg wkdw/
lq vhyhudo fdvhv/ sulydwh edqnv lq Nruhd zhuh h>hfwlyho| frqwuroohg e| fkdh0
erov/ jlylqj wkrvh frqjorphudwhv sulylohjhg dffhvv wr fuhglw dqg h{dfhuedwlqj
wkh prudo kd}dug sureohp1
Lq Lqgrqhvld/ dowkrxjk r!fldo suxghqwldo uhtxluhphqwv iru grphvwlf edqnv
zhuh lq olqh zlwk Edvoh Frpplwwhh uhfrpphqgdwlrqv/ frpsoldqfh dqg hq0
84Wkh vrxufh lv MS Prujdq1
5;irufhphqw zhuh orz1 Dffruglqj wr fhqwudo edqn vwdwlvwlfv/ iurp d wrwdo ri 573
edqnv lq Dsulo 4<<9/ 48 glg qrw phhw wkh uhtxluhg ;( fdslwdo dghtxdf| udwlr/
74 glg qrw frpso| zlwk wkh ohjdo vshqglqj olplw/ dqg 45 rxw ri :: olfhqvhg
iruhljq h{fkdqjh edqnv glg qrw phhw wkh uxohv rq qhw ryhuqljkw srvlwlrqv1
Zkloh lq wkh 4<;3v wkh edqnlqj v|vwhp kdg ehhq grplqdwhg e| ?yh odujh
vwdwh0rzqhg edqnv/ dffrxqwlqj iru ;30<3( ri doo edqn fuhglw/ lq wkh 4<<3v 9
iroorzlqj d zlgh0udqjlqj vhulhv ri uhirupv lq 4<;;2;< 9 wkh sulydwh edqn0
lqj vhfwru juhz udslgo|/ vxusdvvlqj wkh vwdwh vhfwru e| 4<<71 Ryhudoo/ edqnv
dffrxqwhg iru doprvw wzr0wklugv ri wrwdo frusrudwh ?qdqfh/ zkloh vwrfn pdu0
nhwv surylghg rqh wklug1 Udslg jurzwk zlwklq wklv ghuhjxodwhg v|vwhp/ dorqj
zlwk wkh vwuxjjoh iru pdunhw vkduhv/ uhvxowhg lq d v|vwhp frqwdlqlqj dq h{fhv0
vlyh qxpehu ri vpdoo xqghufdslwdol}hg edqnv +d sureohp srlqwhg rxw e| LPI
hfrqrplvwv lq Qryhpehu 4<<9/ dqg dovr kljkoljkwhg e| Vwdqgdug ) Srruv lq
Mdqxdu| 4<<9,/ zklfk zdv yxoqhudeoh wr srruo| fkrvhq ru iudxgxohqw ohqg0
lqj185
Udwkhu wkdq vkxwwlqj grzq dlolqj edqnv 9 rqo| rqh/ Edqn Vxppd lq
4<<5/ kdg hyhu ehhq oltxlgdwhg 9 wkh Lqgrqhvldq jryhuqphqw*v suhihuuhg
frxuvh ri dfwlrq zdv wr hqfrxudjh phujhuv/ ru rwkhu irupv ri vxssruw186 Zlwk
vxfk jryhuqphqw vxssruw lq survshfw/ wkh lqfhqwlyhv ri vpdoo xqghufdslwdol}hg
edqnv zhuh fohduo| eldvhg wrzdug ulvnlhu surmhfwv1 Wkh dvvhw txdolw| ri vwdwh
edqnv zdv hyhq zruvh wkdq wkdw ri sulydwh edqnv/ gxh wr wkhlu hyhq juhdwhu
frq?ghqfh lq jryhuqphqw vxssruw +wkh Ilqdqfh Plqlvwu| dqqrxqfhg lq 4<<7
wkdw lw zrxog qrw shuplw d vwdwh edqn wr ghidxow rq lwv reoljdwlrqv,/ ru wr wkhlu
juhdwhu vxvfhswlelolw| wr jryhuqphqw gluhfwlrq lq wkhlu ohqglqj sdwwhuqv1 Dv
ri hqg04<<8/ vwdwh edqnv kdg dq dyhudjh qrq0shuiruplqj ghew ohyho ri 4:(/
frpsduhg wr 8( iru wkh sulydwh vhfwru dv d zkroh1
Xqwlo 4<<8/ Pdod|vld*v edqnlqj sureohpv zhuh qrw dv vhulrxv dv Lqgrqh0
85Wkh prvw vshfwdfxodu fdvh ri srru ohqglqj hphujhg zlwk wkh uhvfxh ri Edqn Edslqgr/
d jryhuqphqw ghyhorsphqw edqn/ zklfk kdg exlow xs d ryhuzkhoplqj sruwirolr ri qrq0
shuiruplqj ordqv/ dqg kdg ohqw XVG 753 ploolrq wr dq revfxuh exvlqhvvpdq zkr devfrqghg
diwhu ehlqj mdlohg zlwk rwkhu Edslqgr r!fldov iru fruuxswlrq1 Vlploduo|/ Olssr Edqn idfhg
d edqn uxq lq Qryhpehu 4<<8/ iroorzlqj uhsruwv wkdw lw kdg qrw glvforvhg lwv h{srvxuh
wr vlvwhu frpsdqlhv lq wkh Olssr jurxs 9 frpsdqlhv wkdw kdg ehhq lqyroyhg lq kljko|
vshfxodwlyh uhdo hvwdwh yhqwxuhv1 Wkh edqn zdv uhvfxhg e| d jurxs ri sulydwh edqnv zklfk
djuhhg wr surylgh vkruw0whup oltxlglw|1
86Lq Dsulo 4<<9/ Edqn Qhjdud Lqgrqhvld zdv wrog wr cqxuvh* wzr dlolqj edqnv forvho| d!o0
ldwhg zlwk Vxkduwr*v idplo| 9 Edqn \dpd/ rzqhg e| Suhvlghqw Vxkduwr*v hoghvw gdxjkwhu/
dqg Edqn Sdfl?f/ uxq e| wkh gdxjkwhu ri wkh irxqghu ri wkh vwdwh0uxq rlo prqrsro| Shu0
wdplqd1
5<vld*v/ exw wkhuh lv hylghqfh ri h{fhvvlyh ohqglqj lq kljko| ulvn| surmhfwv/ zklfk
hvfdodwhg lq 4<<9 dqg hduo| 4<<:1 Uhfrjql}lqj wkdw Pdod|vld kdg wrr pdq|
vpdoo edqnv wr eh lqwhuqdwlrqdoo| frpshwlwlyh/ Edqn Qhjdud kdg ehhq vwhdglo|
xujlqj frqvrolgdwlrq ri wkh edqnlqj vhfwru1 Lq 4<<9 wkh sursruwlrq ri qrq0
shuiruplqj ordqv wr wrwdo fuhglwv gursshg wr 61<( iurp 818( lq 4<<8/ gxh wr
uhfryhulhv dvvrfldwhg erwk zlwk hfrqrplf jurzwk dqg zulwh0r>v1 Exw 4<<9
zlwqhvvhg dq ryhudoo lqfuhdvh lq edqn ohqglqj e| 5:19(/ zlwk d vkdus vzlwfk
iurp ohqglqj wr wkh pdqxidfwxulqj vhfwru wr ohqglqj iru htxlw| sxufkdvhv=
jurzwk lq ohqglqj wr wkh pdqxidfwxulqj vhfwru ihoo wr 47( lq 4<<9 +iurp
631:( lq 4<<8,/ zkloh jurzwk lq ohqglqj iru vkduh sxufkdvhv dffhohudwhg wr
5314( +iurp 7( lq 4<<8,1
E| wkh hqg ri 4<<9/ wkh edqnlqj v|vwhp*v h{srvxuh wr wkh surshuw| vhfwru
dqg htxlwlhv vwrrg dw 7519( ri wrwdo fuhglwv/ frpsduhg wr 54( iru pdqxidf0
wxulqj ?qdqfh1 Ryhu wkh |hdu/ wkh lqfuhdvhg dydlodelolw| ri ordqv guryh xs
dvvhw sulfhv/ zlwk wkh sulfh ri xs0pdunhw surshuwlhv lq pdmru Pdod|vldq flwlhv
jurzlqj e| 58( lq 4<<91 Surshuw| dqg htxlw| ?qdqflqj frqwlqxhg wr ulvh
udslgo| lq hduo| 4<<:1 Wkh Pdod|vldq fhqwudo edqn hyhqwxdoo| lqwhuyhqhg wr
vorz wkh jurzwk ri ohqglqj iru uhdo hvwdwh vshfxodwlrq dqg htxlw| sxufkdvhv/
exw wkhvh dfwlrqv zhuh wrr olwwoh/ wrr odwh1 Rqo| rq Pdufk 4<<: glg Edqn Qh0
jdud dqqrxqfh fhlolqjv rq ohqglqj wr wkh surshuw| vhfwru dqg iru sxufkdvhv
ri vwrfnv dqg vkduhv1
8 Lpedodqfhv lq iruhljq ghew dffxpxodwlrq
dqg pdqdjhphqw
814 Wkh iruhljq ghew exughq dqg wkh uroh ri vkruw0whup
h{whuqdo ghew
Dq rwkhuzlvh vroyhqw frxqwu| pd| vx>hu d vkruw0uxq oltxlglw| sureohp zkhq
wkh dydlodeoh vwrfn ri uhvhuyhv lv orz uhodwlyh wr wkh ryhudoo exughq ri h{whuqdo
ghew vhuylfh +lqwhuhvw sd|phqwv soxv wkh uhqhzdo ri ordqv frplqj wr pdwxulw|,1
Oltxlglw| sureohpv hphujh zkhq sdqlfnlqj h{whuqdo fuhglwruv 9 shukdsv lq
uhvsrqvh wr udslg ghydoxdwlrq 9 ehfrph xqzloolqj wr uroo ryhu h{lvwlqj vkruw0
whup fuhglwv1 Vr/ li d odujh iudfwlrq ri d frxqwu|*v h{whuqdo oldelolwlhv duh vkruw0
whup/ d fulvlv pd| wdnh wkh irup ri d sxuh oltxlglw| vkruwidoo 9 wkh lqdelolw|
e| d frxqwu| wr uroo0ryhu lwv vkruw0whup oldelolwlhv1 Wkh h{shulhqfh ri Ph{lfr
63zlwk lwv vkruw0whup sxeolf ghew +Whvrerqrv, lq 4<<70<8/ dqg ri vhyhudo Dvldq
frxqwulhv zlwk sulydwh h{whuqdo oldelolwlhv lq 4<<: surylghv vwulnlqj h{dpsohv
ri oltxlglw| sureohpv187
Frpsdudeoh hvwlpdwhv ri wkh ghew0vhuylfh exughq dqg wkh h{whuqdo oldelo0
lwlhv ri wkh Dvldq frxqwulhv duh dydlodeoh iurp wkuhh vrxufhv1 Wkh ?uvw lv wkh
Zruog Edqn/ zklfk surylghv dqqxdo hvwlpdwhv ri wkh h{whuqdo ghew ri ghyho0
rslqj frxqwulhv188 W k hv h f r q gv r x u f hf r q v l v w vr iw z rv h u l h vr ig d w ds x e o l v k h g
e| wkh ELV1 Rqh ELV vhulhv89 lv sxeolvkhg txduwhuo| dqg suhvhqwv gdwd rq
wkh oldelolwlhv dqg dvvhwv ri grphvwlf djhqwv +erwk grphvwlf edqnv dqg qrq0
edqnlqj lqvwlwxwlrqv/ l1h1 sulydwh ?upv dqg rwkhu odujh sxeolf vhfwru djhqwv,
wrzdugv wkh ELV uhsruwlqj edqnv1 Wkh rwkhu ELV vhulhv8: lv sxeolvkhg hyhu|
vl{ prqwkv dqg frqwdlqv frqvrolgdwhg gdwd rq oldelolwlhv wrzdug ELV edqnv/
lqfoxglqj wkhlu pdwxulw| 9 doorzlqj iru d suhflvh phdvxuh ri vkruw0whup ohqg0
lqj iurp ELV uhsruwlqj edqnv wr d sduwlfxodu ghyhorslqj frxqwu|1 Ilqdoo|/ wkh
RHFG dovr froohfwv |hduo| gdwd rq wkh h{whuqdo oldelolwlhv ri ghyhorslqj frxq0
wulhv18;
Li zh xvh wkh hvwlpdwhv ghyhorshg e| wkh Zruog Edqn/ lw lv kdug wr qrwlfh
dq| vhulrxv sureohpv iru wkh frxqwulhv klw e| wkh fulvlv1 Dv fdq eh vhhq iurp
Wdeoh 56/ wkh ghew0wr0JGS udwlr iru pdq| ri wkhvh frxqwulhv zdv uhodwlyho|
orz dqg jurzlqj rqo| prghvwo|/ ru hovh kljk exw dfwxdoo| idoolqj gxulqj wkh
4<<3v1 Lq Nruhd/ wkh udwlr zdv durxqg 47( ehwzhhq 4<<3 dqg 4<<81 Lw
zdv uhodwlyho| kljk lq Lqgrqhvld lq 4<<4 +9;(,/ idoolqj wr 8:( e| 4<<9> lq
Pdod|vld/ lw judylwdwhg durxqg 73( vlqfh 4<<61 Lq wkh Sklolsslqhv/w k h
87Dw d wkhruhwlfdo ohyho/ d qxpehu ri uhfhqw dqdo|vhv hpskdvl}h wkdw d uhodwlyho| odujh
vkduh ri vkruw0whup ghew pdnhv wkh rffxuuhqfh ri vhoi0ixo?oolqj ghew fulvhv pruh olnho| +vhh
Froh dqg Nhkrh +4<<9, dqg Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9,,1
88Wkh Zruog Edqn gdwd rq orqj0whup ghew duh txlwh suhflvh exw lwv hvwlpdwhv ri vkruw0
whup ghew/ hvshfldoo| wkh h{whuqdo oldelolwlhv ri wkh edqnlqj v|vwhp/ duh ohvv uholdeoh1 Pruh0
ryhu/ wkh Zruog Edqn phdvxuh ri wkh ghew0vhuylflqj udwlr kdv vhulrxv vkruwfrplqjv dv lw
lqfoxghv lqwhuhvw sd|phqwv rq doo iruhljq ghew exw sulqflsdo sd|phqwv rqo| iru orqj0whup
ghew 9 vr wkh uroo0ryhu ri vkruw whup oldelolwlhv wkdw zdv dq hvvhqwldo lvvxh lq wkh 4<<: Dvldq
fulvlv lv qrw frqvlghuhg1 Dovr/ wkh dqqxdo Zruog Edqn gdwd duh sxeolvkhg zlwk frqvlghudeoh
ghod| +xvxdoo| rqh |hdu dqg riwhq wzr |hduv,1
89Wkhvh duh wkh gdwd lq wkh ELV sxeolfdwlrq Lqwhuqdwlrqdo edqnlqj dqg ?qdqfldo pdunhw
ghyhorsphqwv1
8:Wklv lv wkh ELV sxeolfdwlrq Wkh pdwxulw|/ vhfwrudo dqg qdwlrqdolw| glvwulexwlrq ri lq0
whuqdwlrqdo edqn ohqglqj1
8;Wkh RHFG hvwlpdwhv ri orqj0whup ghew duh frpsdudeoh wr wkrvh ri wkh Zruog Edqn>
krzhyhu/ wkh RHFG hvwlpdwhv ri vkruw0whup oldelolwlhv duh forvhu wr wkrvh surylghg e| wkh
ELV1
64udwlr ihoo iurp d kljk 9<( ri JGS lq 4<<4 wr 86( lq 4<<81 Lq Wkdlodqg/l w
eduho| pryhg iurp 66( ri JGS lq 4<<3 xqwlo 4<<9/ zkloh lq Vlqjdsruh dqg
Wdlzdq h{whuqdo ghew zdv sudfwlfdoo| qrq0h{lvwhqw18< Wkh udwlr iru Fklqd
juhz iurp 47( lq 4<<3 wr 4;( lq 4<<7 exw vwloo uhpdlqhg uhodwlyho| orz1
Zruog Edqn ?jxuhv dovr vxjjhvw wkdw wkh vkduh ri vkruw0whup ghew zdv
uhodwlyho| prghvw/ doehlw jurzlqj +vhh Wdeoh 57,= derxw 58( lq Nruhd lq
4<<7> 58( lq Lqgrqhvld lq 4<<9/ xs iurp 49( lq 4<<3> 5;( lq Pdod|vld
lq 4<<9/ xs iurp 45( lq4<<3> 4<( lq wkh Sklolsslqhv lq 4<<9> 74( lq
Wkdlodqg lq 4<<9 +dowkrxjk lw zdv ryhu :3( lq 4<<8, dqg 53( lq Fklqd lq
4<<91 Dv iru wkh ghew vhuylfh udwlr/ wkh Zruog Edqn hvwlpdwhv iru wkh Dvldq
frxqwulhv lq rxu vdpsoh duh dovr txlwh orz/ dv wkh| gr qrw lqfoxgh wkh uroo0
ryhu ri vkruw0whup oldelolwlhv1 Wkh ghew vhuylfh udwlr lv gh?qhg dv wkh lqwhuhvw
rq doo ghew soxv wkh sulqflsdo wr eh uhsdlg rq orqj0whup ghew dv d vkduh ri
wrwdo h{sruwv1 Gxulqj wkh 4<<3v/ wklv ghew0vhuylfh udwlr zdv zhoo ehorz 43(
lq pdq| frxqwulhv ri wkh uhjlrq +vhh Wdeoh 58,1 H{fhswlrqv zhuh Lqgrqhvld/
zlwk d udwlr deryh 63(> wkh Sklolsslqhv/ zlwk d udwlr zklfk vwduwhg deryh
53( exw ihoo wr 49( e| 4<<8> dqg Wkdlodqg/ zlwk d udwlr dv kljk dv 46(
xqwlo 4<<7/ exw grzq wr 4419( e| 4<<81
Wkh slfwxuh orrnv vrphzkdw pruh wurxeolqj li zh frqvlghu wkh udwlr ri
vkruw0whup ghew wr iruhljq uhvhuyhv/ dqg wkh udwlr ri ghew0vhuylfh soxv vkruw0
whup ghew wr iruhljq uhvhuyhv1 Li d oltxlglw| fulvlv rffxuv/ iruhljq uhvhuyhv
pxvw eh odujh hqrxjk wr fryhu d frxqwu|*v ghew vhuylfh reoljdwlrqv +lqfoxglqj
wkh uroo0ryhu ri vkruw0whup ghew,1 Wkh ?jxuhv fruuhvsrqglqj wr wkh wzr udwlrv
ghvfulehg deryh duh suhvhqwhg lq Wdeohv 59 dqg 5:1 E| wkh odwhvw dydlodeoh
gdwd +4<<9 iru doo frxqwulhv h{fhsw Nruhd/ iru zklfk gdwd uhihu wr 4<<7,/ wkhvh
udwlrv zhuh= 87( dqg ;8( iru Nruhd> 4::( dqg 5<7( lq Lqgrqhvld>7 4 (
dqg 9<( lq Pdod|vld> :<( dqg 46:( lq wkh Sklolsslqhv> 433( dqg 456(
lq Wkdlodqg> 57( dqg 6;( lq Fklqd1
Zh orrn qh{w dw txduwhuo| ELV gdwd rq wkh h{whuqdo dvvhwv dqg oldelolwlhv
ri grphvwlf edqnv dqg qrq0edqnv wrzdugv ELV uhsruwlqj edqnv1 Wdeoh 5;
suhvhqwv wkh gdwd rq d frxqwu|0e|0frxqwu| edvlv/ zkloh Wdeoh 5< uhsruwv wkh
8<Gdwd rq Vlqjdsruh/ Krqj Nrqj dqg Wdlzdq duh iurp wkh Dvldq Ghyhorsphqw Edqn/
vlqfh wkhvh frxqwulhv duh qrw frqvlghuhg dv ghyhorslqj e| wkh Zruog Edqn/ dqg wkhuhiruh
duh qrw lqfoxghg lq wkh ghew wdeohv surylghg e| wklv lqvwlwxwlrq1 Vlqfh 4<<9/ wkh Zruog
Edqn dovr vwrsshg uhsruwlqj gdwd rq Nruhd/ diwhu wklv frxqwu| zdv surprwhg wr wkh vwdwxv
ri ghyhorshg RHFG frxqwu|1 Lq wdeohv 5605:/ wkh vrxufh iru Nruhdq gdwd lq 4<<8 dqg 4<<9
+lq lwdolfv, lv wkh RHFG> wkh odfn ri krprjhqhlw| ehwzhhq wkh Zruog Edqn dqg wkh RHFG
hvwlpdwhv lv wudqvsduhqw1
65udwlr ri wrwdo oldelolwlhv wr JGS iru doo frxqwulhv lq wkh vdpsoh1 Iluvw/ e|
frpsdulqj Wdeohv 56 dqg 5</ zh qrwh wkdw iru Nruhd dqg Wkdlodqg iruhljq
oldelolwlhv ri grphvwlf djhqwv wrzdugv ELV edqnv duh odujhu wkdq wkh Zruog
Edqn hvwlpdwhv ri wrwdo iruhljq ghew1 Wklv revhuydwlrq vxjjhvwv wkdw wkh
Zruog Edqn hvwlpdwhv/ hvshfldoo| wkrvh ri grphvwlf djhqwv* oldelolwlhv wrzdugv
iruhljq edqnv/ pd| eh vhulrxvo| eldvhg grzqzdug1
Wkh vhfrqg srlqw wr qrwh lv wkdw/ lq prvw frxqwulhv/ iruhljq oldelolwlhv
wrzdugv ELV uhsruwlqj edqnv duh oldelolwlhv ri grphvwlf edqnv/ dv rssrvhg
wr oldelolwlhv ri wkh frusrudwh ru sxeolf qrq0edqn vhfwru1 Iru h{dpsoh/ e|
wkh vhfrqg txduwhu ri 4<<:/ derxw ::( ri doo Nruhdq oldelolwlhv wrzdugv ELV
edqnv frqfhuqhg grphvwlf edqnv1 Wklv frq?upv rxu suhylrxv revhuydwlrq
wkdw d odujh iudfwlrq ri Dvldq eruurzlqj iurp iruhljq edqnv zdv lqwhuphgldwhg
e| wkh grphvwlf edqnlqj v|vwhp1 Lq plg04<<: wkh udwlr ri lqwhuphgldwlrq
kdqgohg e| grphvwlf edqnv zdv ::( iru Pdod|vld/9 < (i r uw k hSklolsslqhv/
;9( iru Wkdlodqg/d q g: ; (i r uFklqd1 Wkh rqo| frxqwu| zlwk vljql?fdqw
h{whuqdo eruurzlqj e| qrq0edqnv zdv Lqgrqhvld/ zkhuh wkh udwlr iru edqnv
zdv 6<(1
Lw lv zruwk srlqwlqj rxw wkdw wkh edqnlqj vkduh ri wrwdo oldelolwlhv lv txlwh
gl>huhqw li zh xvh wkh vhfrqg vhw ri gdwd sxeolvkhg e| wkh ELV/ dv suhvhqwhg
lq Wdeoh 631 Dffruglqj wr wkh odwwhu ?jxuhv/ lq plg04<<: wkh edqnv* oldelolwlhv
uhsuhvhqwhg 77( ri wkh wrwdo lq Nruhd/ 6;( lq Wkdlodqg/ 54( lq Lqgrqhvld/
69( lq Pdod|vld/ 95( lq Wdlzdq dqg 76( lq Fklqd193 Krqj Nrqj dqg
Vlqjdsruh h{klelw d yhu| odujh udwlr ri iruhljq oldelolwlhv wr JGS dv zhoo dv d
odujh udwlr ri iruhljq dvvhwv wr JGS> wkhlu qhw h{whuqdo oldelolwlhv wrzdugv ELV
edqnv dsshdu wr eh txlwh odujh exw wkhvh wzr frxqwulhv duh yhu| lpsruwdqw
lqwhuqdwlrqdo ?qdqfldo fhqwhuv/ vr h{whuqdo oldelolwlhv wrzdug ELV edqnv qhhg
qrw eh uhsuhvhqwdwlyh ri wkhlu ryhudoo oldelolwlhv1
Iru wkh rwkhu frxqwulhv lq wkh vdpsoh/ iruhljq oldelolwlhv whqg wr eh yhu|
odujh/ hyhq diwhu qhwwlqj rxw iruhljq dvvhwv1 Iru h{dpsoh/ lq wkh fdvh ri Nruhd
93Wkh wzr vhulhv gl>hu lq d qxpehu ri dvshfwv= wkh txduwhuo| vhulhv lqfoxgh oldelolwlhv
wrzdugv ELV edqnv lq Vlqjdsruh/ Krqj Nrqj dqg rwkhu r>vkruh fhqwhuv/ vrphwklqj plvv0
lqj lq wkh rwkhu vhulhv1 Wkh txduwhuo| vhulhv glvwlqjxlvkhv rqo| ehwzhhq qrq edqnv dqg/
uhvlgxdoo|/ edqn oldelolwlhv wrzdugv ELV edqnv> zkloh wkh rwkhu suhvhqwv gdwd iru qrq0edqn
sulydwh vhfwru/ sxeolf vhfwru dqg edqn oldelolwlhv1 Wkh txduwhuo| gdwd suhvhqw gdwd erwk
rq dvvhwv dqg oldelolwlhv wrzdugv ELV edqnv1 Wkh rwkhu vhulhv kdv wkh ehqh?wr is u h v h q w l q j
frqvrolgdwhg furvv0erughu fodlpv lq doo fxuuhqflhv dqg orfdo fodlpv lq qrq0orfdo fxuuhqflhv1
Wkhvh gl>huhqfhv ohdg wr txlwh gl>huhqw ?jxuhv iru wrwdo oldelolwlhv dqg yhu| gl>huhqw gdwd
iru wkh edqnlqj dqg sulydwh vhfwru vkduh ri vxfk oldelolwlhv1 Iru wkh vdnh ri frpsohwhqhvv
zh suhvhqw erwk vhulhv hyhq li zh irfxv rq wkh txduwhuo| gdwd1
66h{whuqdo oldelolwlhv lqfuhdvhg iurp XVG 78 eloolrq lq 4<<6 wr XVG 449 eloolrq
lq 4<<:= diwhu vxewudfwlqj iruhljq dvvhwv/ zh vwloo revhuyh d qhw ghew dv kljk dv
XVG 63 eloolrq lq 4<<6/ uhdfklqj XVG ;3 eloolrq lq 4<<:1 Dv glvfxvvhg deryh/
prvw ri wkhvh qhw oldelolwlhv duh e| Nruhdq edqnv +derxw XVG 8: eloolrq e|
plg04<<:,/ exw wkh oldelolwlhv ri qrq0edqnv duh vl}hdeoh dv zhoo +derxw XVG
56 eloolrq,1 Iru rwkhu Dvldq frxqwulhv/ erwk jurvv dqg qhw oldelolwlhv duh odujh
dqg jurzlqj udslgo| lq wkh 4<<3v1 Lq Lqgrqhvld/ jurvv oldelolwlhv jurz iurp
XVG 6: eloolrq lq 4<<6 wr XVG 93 eloolrq lq 4<<:/ zkloh qhw oldelolwlhv duh dv
kljk dv XVG 7< eloolrq lq 4<<:1 Vlplodu wuhqgv duh revhuyhg lq Pdod|vld/
wkh Sklolsslqhv dqg Wkdlodqg1 Lq wkh odwwhu frxqwu| jurvv +qhw, oldelolwlhv
jurz iurp XVG 67 eloolrq +5< eloolrq, lq 4<<6 wr <; eloolrq +<3 eloolrq, lq
4<<:1
Wdeoh 64 uhsruwv wkh udwlr ri iruhljq oldelolwlhv wr dvvhwv uhodwlyh wr ELV
uhsruwlqj edqnv1 Wklv udwlr lv deryh xqlw| iru doo fulvlv frxqwulhv/ dqg ghwhulr0
udwhv vhyhuho| lq wkh 4<<3v1 Lq dq h{wuhph fdvh/ Wkdlodqg/ lw uhdfkhv 4/436(
lq 4<<91 Lq Nruhd/ lw lv 5<:( lq 4<<6/ dqg uhdfkhv 6:8( lq 4<<9 9 wkh
vdph sdwwhuqv hphujh li zh irfxv rq iruhljq oldelolwlhv dqg dvvhwv ri grphvwlf
edqnv rqo|1 Lq 4<<9/ htxdoo| zruulvrph udwlrv duh revhuyhg lq Lqgrqhvld
+757(,/ wkh Sklolsslqhv +4:5(,/ Krqj Nrqj +498(,/ Vlqjdsruh +495(,
dqg Pdod|vld +47;(,1 Frqyhuvho|/ wkh udwlr lv orzhu lq Fklqd +453(,1 Wkh
fdvh ri Wdlzdq lv lqwhuhvwlqj dv lw lv wkh rqo| frxqwu| lq rxu vdpsoh wkdw kdv
d qhw srvlwlyh dvvhwv srvlwlrq +wkh udwlr lv orzhu wkdq xqlw|,1 Qhw dvvhwv duh
htxdo wr XVG 4515 eloolrq lq 4<<:/ :18 eloolrq iru wkh Wdlzdq edqnlqj v|vwhp
dorqh1
Wkh deryh ?jxuhv vxjjhvw d vhulrxv plvpdwfk ehwzhhq iruhljq oldelolwlhv
dqg iruhljq dvvhwv ri Dvldq edqnv dqg qrq0edqn ?upv1 Grphvwlf edqnv eru0
urzhg khdylo| iurp iruhljq edqnv exw ohqw prvwo| wr grphvwlf lqyhvwruv1 Lq
qrupdo wlphv d kljk udwlr ri iruhljq oldelolwlhv wr iruhljq dvvhwv pd| qrw fdxvh
frqfhuq/ dv vkruw0whup iruhljq ghewv duh hdvlo| uroohg0hyhu1 Lq wkh suhvhqfh
ri d udslg fxuuhqf| ghsuhfldwlrq/ krzhyhu/ wklv lpedodqfh pd| fdxvh vhulrxv
?qdqfldo sureohpv +hvshfldoo| li wkh iruhljq eruurzlqj lv lq iruhljq fxuuhqf|
zkloh wkh grphvwlf ohqglqj lv lq grphvwlf fxuuhqf|,1 Iruhljq ohqghuv pd|
vxgghqo| uhixvh wr uroo ryhu vkruw0whup olqhv ri fuhglw wr grphvwlf edqnv/ suh0
flslwdwlqj d fuhglw fulvlv1 Wr d odujh h{whqw/ wklv lv zkdw kdsshqhg lq 4<<:1
Wkh ELV ?jxuhv rq iruhljq oldelolwlhv dsshdu sduwlfxoduo| sureohpdwlf zkhq
zh frqvlghu wkhlu pdwxulw| vwuxfwxuh1 Wklv slhfh ri lqirupdwlrq lv suhvhqwhg
lq Wdeoh 651 E| wkh hqg ri 4<<9/ d vkduh ri vkruw0whup iruhljq oldelolwlhv
deryh 83( zdv wkh qrup lq wkh uhjlrq1 Wkh shufhqwdjh ri ordqv zlwk d
67pdwxulw| ri xs wr rqh |hdu zdv 9:( lq Nruhd/ 98( lq Wkdlodqg/9 4 (l q
Lqgrqhvld/ 83( lq Pdod|vld/8 ; (l qw k hSklolsslqhv/7 < (l qFklqd/; 7 (
lq Wdlzdq/; 5 (l qKrqj Nrqj dqg <5( lq Vlqjdsruh1 Ri wkh odwwhu wkuhh
frxqwulhv/ krzhyhu/ Wdlzdq zdv d qhw fuhglwru/ zkloh wkh gdwd iru Krqj
Nrqj dqg Vlqjdsruh uh hfw wkh uroh ri wkhvh frxqwulhv dv odujh ?qdqfldo
dqg lqwhuphgldwlrq fhqwhuv1
815 Iruhljq h{fkdqjh uhvhuyhv
Wkh h{lvwhqfh ri odujh iruhljq h{fkdqjh uhvhuyhv idflolwdwhv wkh ?qdqflqj ri d
fxuuhqw dffrxqw gh?flw/ dqg hqkdqfhv wkh fuhglelolw| ri d ?{hg h{fkdqjh udwh
srolf|1 Iruhljq h{fkdqjh uhvhuyhv dqg d vpdoo h{whuqdo ghew exughq uhgxfh
wkh ulvn ri h{whuqdo fulvhv/ dqg hqdeoh d frxqwu| wr ?qdqfh d fxuuhqw dffrxqw
gh?flw dw orzhu frvwv1 Wkh uhdo udwh sdlg +lq kdug fxuuhqf| whupv, rq wkh
frxqwu|*v ghew lv dq lqglfdwlrq ri wkh pdunhw*v hydoxdwlrq ri wkh frxqwu|*v
delolw| wr vxvwdlq d fxuuhqw dffrxqw gh?flw1
D wudglwlrqdo phdvxuh ri wkh dghtxdf| ri iruhljq h{fkdqjh uhvhuyhv lv
wkh vwrfn ri uhvhuyhv lq prqwkv ri lpsruwv +ri jrrgv dqg vhuylfhv, 9 wklv
phdvxuh lv uhsruwhg lq Wdeoh 661 Dv udslg rxw rzv ri vshfxodwlyh prqh|
kdyh ehfrph d pruh lpsruwdqw vrxufh ri iruhljq h{fkdqjh suhvvxuh wkdq wudgh
lpedodqfhv/ wkh deryh lqglfdwru lv qr orqjhu uhjdughg dv d jrrg phdvxuh ri
uhvhuyh dghtxdf|1 D ehwwhu lqglfdwru ri dghtxdf| lv wkh udwlr ri prqh| dvvhwv
wr iruhljq uhvhuyhv/ vlqfh lq wkh hyhqw ri dq h{fkdqjh udwh fulvlv ru sdqlf/
doo oltxlg prqh| dvvhwv fdq srwhqwldoo| eh frqyhuwhg lqwr iruhljq h{fkdqjh1
Fdoyr +4<<;, vxjjhvwv wkh udwlr ri d eurdg phdvxuh ri oltxlg prqhwdu| dvvhwv
wr iruhljq uhvhuyhv/ iru lqvwdqfh 9 dv lq Vdfkv/ Wruqhoo dqg Yhodvfr +4<<9,
9 wkh udwlr ri P5 wr iruhljq uhvhuyhv194
Wdeohv 67 dqg 68 uhsruw erwk wkh udwlr ri P4 wr iruhljq uhvhuyhv +P42I[,
dqg wkh udwlr ri P5 wr iruhljq uhvhuyhv +P52I[,1 Iru wkh sxusrvh ri frpsdu0
lvrq/ lw lv zruwk uhfdoolqj wkdw/ mxvw ehiruh wkh Ph{lfdq shvr fulvlv +Qryhpehu
4<<7,/ P52I[ zdv htxdo wr <14 lq Ph{lfr/ dqg htxdo wr 619 lq erwk Eud}lo
dqg Dujhqwlqd 9 wkh wzr frxqwulhv wkdw zhuh prvw d>hfwhg e| wkh cwhtxlod
h>hfw*1
94D sureohp lq lqwhusuhwlqj wkh hylghqfh lv wkdw wkh udwlr ri P5 wr JGS ydulhv d juhdw
ghdo dfurvv frxqwulhv/ ghshqglqj rq wkh ghyhorsphqw ri wkh edqnlqj v|vwhp dqg wkh ohyho
ri ?qdqfldo lqwhuphgldwlrq1 Wkh P5 wr uhvhuyhv udwlr pd| eh kljk ehfdxvh edqnlqj lqwhu0
phgldulhv duh uhodwlyho| pruh ghyhorshg1
68Lq prvw Dvldq frxqwulhv wkh udwlr ehwzhhq P5 dqg iruhljq uhvhuyhv zdv
gdqjhurxvo| kljk lq 4<<90<:1L q Nruhd/w k l vu d w l rz d vh t x d ow r9 1 8e |w k h
hqg ri 4<<9/ dqg urvh wr doprvw : lq wkh ?uvw txduwhu ri 4<<:1 Lq Lqgrqhvld
P52I[ frqvwdqwo| urvh wkurxjkrxw wkh 4<<3v dqg uhdfkhg d shdn dv kljk dv
:13< lq 4<<81 Lq Pdod|vld/ wkh udwlr zdv d elw orzhu/ exw lqfuhdvlqj iurp
51< lq 4<<3 wr 61: dw wkh hqg ri 4<<91 Lq wkh Sklolsslqhv wkh udwlr ghfolqhg
pdujlqdoo| iurp 71; lq 4<<4 wr 718 lq 4<<91 Lq Wkdlodqg wkh udwlr zhqw iurp
718 lq 4<<3 wr 61< lq 4<<91 Lq Vlqjdsruh/ wkh udwlr zdv dv orz dv 415 lq 4<<3/
dqg ihoo ixuwkhu wr 4136 lq 4<<91 Dqg ?qdoo|/ lq 4<<9/ wkh udwlr zdv dw 715 lq
Krqj Nrqj/ dqg dw ;18 lq Fklqd1
Wkh ?jxuh iru wkh P4 wr uhvhuyhv udwlr duh vpdoohu/ uh hfwlqj wkh lpsru0
wdqfh ri cTxdvl Prqh|*/ lqfoxghg lq P5 exw qrw lq P41 Dw wkh hqg ri 4<<9/
wkh P4 wr uhvhuyh udwlr zdv deryh xqlw| lq Fklqd +6178,/ Nruhd +4177,/
Lqgrqhvld +4154,/ dqg Pdod|vld +4149, Lw zdv ehorz xqlw| lq Vlqjdsruh
+3158,/ Krqj Nrqj +3168,/ Wkdlodqg +3177,/ dqg wkh Sklolsslqhv +31;<,1
Qrwh wkdw zkloh Fklqd kdg wkh kljkhvw udwlrv/ wkh delolw| ri Fklqhvh uhvlghqwv
wr frqyhuw grphvwlf oltxlg dvvhwv lqwr iruhljq fxuuhqf| lv vhyhuho| olplwhg e|
zlghvsuhdg fdslwdo frqwurov wkdw duh devhqw lq prvw ri wkh rwkhu frxqwulhv lq
wkh uhjlrq1
Wr surylgh dqrwkhu lqglfdwru ri ?qdqfldo iudjlolw|/ Wdeoh 69 uhsruwv wkh
udwlr ri wrwdo vkruw0whup h{whuqdo oldelolwlhv +wrzdugv ELV edqnv, wr iruhljq
uhvhuyhv dw wkh hqg ri 4<<91 Wklv udwlr zdv 546( lq Nruhd/4 ; 4 (l qLqgrqh0
vld/4 9 < (l qWkdlodqg/ ::( lq wkh Sklolsslqhv/ 7:( lq Pdod|vld dqg 69(
lq Fklqd1W k h v h ?jxuhv phdq wkdw/ e| wkh hqg ri 4<<9/ lq wkh hyhqw ri d
oltxlglw| fulvlv zlwk ELV edqnv qr orqjhu zloolqj wr uroo0ryhu vkruw0whup ordqv/
iruhljq uhvhuyhv lq Nruhd/ Lqgrqhvld dqg Wkdlodqg zhuh lqvx!flhqw wr fryhu
vkruw whup oldelolwlhv/ ohw dorqh wr vhuylfh lqwhuhvw sd|phqwv dqg wr uhsd| wkh
sulqflsdo rq orqj0whup ghew frplqj wr pdwxulw| lq wkh shulrg1Z k h qz hd g g
lqwhuhvw dqg orqj0whup sulqflsdo uhsd|phqw/ wkh Sklolsslqhv dqg Pdod|vld
zrxog kdyh dovr irxqg lw lpsrvvleoh wr phhw wkhlu h{whuqdo reoljdwlrqv195
816 Frpsrvlwlrq dqg vl}h ri wkh fdslwdo lq rzv
Dv qrwhg deryh/ fxuuhqw dffrxqw vxvwdlqdelolw| lv hqkdqfhg zkhq wkh gh?flw
lv odujho| ?qdqfhg e| iruhljq gluhfw lqyhvwphqw +IGL,/ uhodwlyh wr d gh?flw
pdlqo| ?qdqfhg e| vkruw0whup  rzv wkdw pd| eh uhyhuvhg li pdunhw frqgl0
95Wkh RHFG gdwd frq?up wkh deryh dqdo|vlv ri wkh jurzwk ri vkruw0whup ghew1
69wlrqv dqg vhqwlphqwv fkdqjh1 Lq rzv iurp r!fldo fuhglwruv duh pruh vwdeoh
dqg ohvv vxemhfw wr vkdus uhyhuvdov lq wkh vkruw0uxq wkdq wkrvh iurp sulydwh
fuhglwruv> ordqv iurp iruhljq edqnv duh ohvv yrodwloh wkdq sruwirolr lq rzv
+erqgv dqg qrq0IGL htxlw| lqyhvwphqwv,1 H{whuqdo vxvwdlqdelolw| dovr gh0
shqgv rq wkh fxuuhqf| frpsrvlwlrq ri d frxqwu|*v iruhljq oldelolwlhv1 Eruurz0
lqj lq iruhljq fxuuhqf| lv jhqhudoo| dvvrfldwhg zlwk juhdwhu fdslwdo lq rzv
dw d orzhu lqwhuhvw udwh wkdq lvvxlqj ghew ghqrplqdwhg lq grphvwlf fxuuhqf|
+vlqfh ulvn dyhuvh lqyhvwruv frqfhuqhg derxw lq dwlrq dqg h{fkdqjh udwh ulvn
suhihu iruhljq0fxuuhqf| ghqrplqdwhg dvvhwv,1 Krzhyhu ghew ghqrplqdwhg lq
iruhljq fxuuhqf| pd| hqg xs h{dfhuedwlqj dq h{fkdqjh udwh fulvlv/ dv wkh
ghsuhfldwlrq ri wkh orfdo fxuuhqf| lqfuhdvhv wkh uhdo exughq ri iruhljq ghew196
Wdeoh 6: vkrzv wkh h{whqw wr zklfk Dvld*v fxuuhqw dffrxqw lpedodqfhv
zhuh ?qdqfhg zlwk qrq0ghew fuhdwlqj orqj0whup IGL  rzv1 Wkhuh lv d zlgh
udqjh ri h{shulhqfhv1 Vrph frxqwulhv vxfk dv Nruhd dqg Wkdlodqg ?qdqfhg
rqo| d vpdoo dqg idoolqj iudfwlrq ri wkhlu fxuuhqw dffrxqw gh?flwv zlwk orqj0
whup IGL1 E| 4<<9/ wklv iudfwlrq zdv 43( iru Nruhd dqg 49( iru Wkdlodqg1
Rwkhu frxqwulhv uholhg pxfk pruh rq IGL 9 lq Lqgrqhvld/I G Ll q  r z v
zhuh 930<3( ri wkh fxuuhqw dffrxqw gh?flw ehwzhhq 4<<5 dqg 4<<8/ zkhuhdv
lq Pdod|vld wkh udwlr zdv zhoo deryh 433( lq 4<<504<<6/ exw wkhq ihoo wr
derxw <3( lq 4<<704<<81 Lq wkh Sklolsslqhv/ wkh udwlr zdv txlwh yrodwloh lq
wkh 4<<3v/ exw rq dyhudjh IGL fryhuhg 78( ri wkh fxuuhqw dffrxqw gh?flw197
Dqrwkhu lpsruwdqw srlqw wr frqvlghu lv wkdw qhw fdslwdo lq rzv gl>huhqw
iurp IGL +sruwirolr dvvhwv/ erqgv/ sruwirolr htxlw|/ edqn eruurzlqjv, zhuh
riwhq odujh hqrxjk/ uhodwlyh wr wkh fxuuhqw dffrxqw gh?flw dqg qhw IGL  rzv/
vr wkdw wkh ryhudoo edodqfh ri sd|phqwv zdv lq vxusoxv 9 surgxflqj d qhw
dffxpxodwlrq ri iruhljq h{fkdqjh uhvhuyhv198 Wkh hylghqfh rq lqwhuqdwlrqdo
96Lq wkh h{shulhqfh ri Ph{lfr lq 4<<8/ wkh ghsuhfldwlrq ri wkh shvr lq wkh suhvhqfh ri d
odujh dprxqw ri vkruw0whup groodu ghqrplqdwhg Whvrerqrv jhqhudwhg d oltxlglw| fulvlv wkdw
doprvw wxuq lqwr d ghidxow fulvlv1
97Lq frxqwulhv vxfk dv Nruhd dqg Wkdlodqg/ wkhuh zhuh dovr frqvlghudeoh IGL rxw rzv/
vr wkdw wkh qhw frqwulexwlrq ri IGL wr wkh ?qdqflqj ri wkh fxuuhqw dffrxqw zdv vpdoohu
wkdq vxjjhvwhg e| wkh jurvv ?jxuhv1 Vshfl?fdoo|/ Nruhdq IGL rxw rzv zhuh juhdwhu wkdq
lqzdug IGL lq hdfk |hdu ri wkh 4<<3v1 E| 4<<9 IGL rxw rzv zhuh XVG 717 eloolrq/ zkloh
IGL lq rzv zhuh rqo| XVG 516 eloolrq1 Lq Wkdlodqg/ qhw IGL  rzv zhuh srvlwlyh exw e|
4<<9 IGL rxw rzv zhuh dv kljk dv XVG 4 eloolrq/ djdlqvw lq rzv iru XVG 516 eloolrq1 Vr/
lq 4<<9/ wkh qhw frqwulexwlrq ri IGL wr wkh ?qdqflqj ri Wkdlodqg*v fxuuhqw dffrxqw zdv
<(/ pxfk vpdoohu wkdq wkh jurvv frqwulexwlrq ri 49( dv uhsruwhg deryh1
98Dv d uhplqghu/ Fxuuhqw Dffrxqw . Qhw IGL . Rwkhu Qhw Fdslwdo Lq rzv @ Fkdqjh
lq Iruhljq Uhvhuyhv1
6:uhvhuyhv lv vkrzq lq Wdeoh 6;1 Iru doo frxqwulhv lq wkh uhjlrq/ wkh jurzwk
ri iruhljq uhvhuyhv ehwzhhq 4<<3 dqg 4<<9 zdv txlwh uhpdundeoh 9 45:( lq
Nruhd/ 477( lq Lqgrqhvld/ 4:9( lq Pdod|vld/ <;8( lq wkh Sklolsslqhv/
4:9( lq Vlqjdsruh/4 ; 6 (l qWkdlodqg/ 48<( lq Krqj Nrqj/ dqg 594(
lq Fklqd1 Wr wkh h{whqw wkdw wkhvh lqwhuyhqwlrqv zhuh vwhulol}hg/ grphvwlf
lqwhuhvw udwhv uhpdlqhg kljk dqg fdslwdo lq rzv glg qrw idoo/ pdlqwdlqlqj wkh
xszdug suhvvxuh rq wkh h{fkdqjh udwh199
99Wkh vhfrqg sduw ri wkh sdshu lqfoxghv vhfwlrqv 9043/ wdeoh 6</ dqg uhihuhqfhv1
6;Table 1. Current Account, NIA Definition (% of GDP)
1990 1991 1992 1993 1994 1995 1996 1997
Korea -1.24 -3.16 -1.70 -0.16 -1.45 -1.91 -4.82 -1.90
Indonesia -4.40 -4.40 -2.46 -0.82 -1.54 -4.27 -3.30 -3.62
Malaysia -2.27 -14.01 -3.39 -10.11 -6.60 -8.85 -3.73 -3.50
Philippines -6.30 -2.46 -3.17 -6.69 -3.74 -5.06 -4.67 -6.07
Singapore 9.45 12.36 12.38 8.48 18.12 17.93 16.26 13.90
Thailand -8.74 -8.01 -6.23 -5.68 -6.38 -8.35 -8.51 -2.35
Hong Kong 8.40 6.58 5.26 8.14 1.98 -2.97 -2.43 -3.75
China 3.02 3.07 1.09 -2.19 1.16 0.03 0.52 3.61
Taiwan 7.42 6.97 4.03 3.52 3.12 3.05 4.67 3.23
Note: The source of all data in these Tables is the International Financial Statistics of the International
Monetary Fund (unless otherwise noted). The data for Taiwan are from various sources (Economist Intelligence
Unit Reports, IMF's  December 1997 World Economic Outlook and Asian Development Bank). The data for
Singapore for 1997 are from the Economist Intelligence Unit Country Report, 2nd quarter 1998.
Table 2. Current Account, BOP Definition (% of GDP)
1990 1991 1992 1993 1994 1995 1996 1997
Korea -0.69 -2.83 -1.28 0.30 -1.02 -1.86 -4.75 -1.85
Indonesia -2.82 -3.65 -2.17 -1.33 -1.58 -3.18 -3.37 -2.24
Malaysia -2.03 -8.69 -3.74 -4.66 -6.24 -8.43 -4.89 -4.85
Philippines -6.08 -2.28 -1.89 -5.55 -4.60 -2.67 -4.77 -5.23
Singapore 8.33 11.29 11.38 7.57 16.12 16.81 15.65 15.37
Thailand -8.50 -7.71 -5.66 -5.08 -5.60 -8.06 -8.10 -1.90
China 3.09 3.27 1.33 -1.94 1.26 0.23 0.87 3.24
Taiwan 6.82 6.94 4.03 3.16 2.70 2.10 4.05 2.72
Table 3: Trade Balance, BOP Definition (% of GDP)
1990 1991 1992 1993 1994 1995 1996 1997
Korea -0.81 -3.04 -1.42 0.06 -1.22 -1.63 -4.36 -1.44
Indonesia 1.68 0.91 1.81 1.48 0.72 -0.76 -1.14 0.22
Malaysia 2.10 -3.74 1.39 -0.11 -1.59 -3.75 0.58
Philippines -5.73 -3.00 -4.27 -8.53 -8.95 -8.80 -9.44 -12.30
Singapore 6.76 10.62 9.29 8.12 14.87 15.38 13.62 12.55
Thailand -7.75 -6.88 -4.70 -4.56 -5.18 -7.09 -6.65 0.14
China 2.75 2.86 1.03 -1.92 1.39 1.68 2.10 4.41
Taiwan 4.74 4.39 1.69 1.60 1.66 1.61 3.45 2.35
Table 4. GDP Growth
1991 1992 1993 1994 1995 1996 1997
Korea 9.13 5.06 5.75 8.58 8.94 7.10 5.47
Indonesia 6.95 6.46 6.50 15.93 8.22 7.98 4.65
Malaysia 8.48 7.80 8.35 9.24 9.46 8.58 7.81
Philippines -0.58 0.34 2.12 4.38 4.77 5.76 9.66
Singapore 7.27 6.29 10.44 10.05 8.75 7.32 7.55
Thailand 8.18 8.08 8.38 8.94 8.84 5.52 -0.43
Hong Kong 4.97 6.21 6.15 5.51 3.85 5.03 5.29
China 9.19 14.24 12.09 12.66 10.55 9.54 8.80
Taiwan 7.55 6.76 6.32 6.54 6.03 5.67 6.81Table 5. Investment Rates (% of GDP)
1990 1991 1992 1993 1994 1995 1996 1997
Korea 36.93 38.90 36.58 35.08 36.05 37.05 38.42 34.97
Indonesia 36.15 35.50 35.87 29.48 31.06 31.93 30.80 31.60
Malaysia 31.34 37.25 33.45 37.81 40.42 43.50 41.54 42.84
Philippines 24.16 20.22 21.34 23.98 24.06 22.22 24.02 24.84
Singapore 35.87 34.21 35.97 37.69 32.69 33.12 35.07 37.40
Thailand 41.08 42.84 39.97 39.94 40.27 41.61 41.73 34.99
Hong Kong 27.44 27.20 28.50 27.54 31.85 34.91 32.38 35.08
China 34.74 34.77 36.17 43.47 40.88 40.20 38.73 37.55
Taiwan 23.08 23.29 24.90 25.16 23.87 23.65 21.24 22.20
Table 6. Incremental Capital Output Ratio (ICOR)
1987-92 1993-96 1987-92 1993-96
Korea 3.8 4.9 Thailand 3.4 5.1
Indonesia 4.0 3.8 Hong Kong 3.7 6.1
Malaysia 3.7 4.8 China 3.1 2.9
Philippines 6.0 5.5 Taiwan 2.4 3.9
Singapore 3.6 4.0
Source: JP Morgan and authors calculations.
Table 7. Financial Conditions of Top 30 Korean Chaebol at the end of 1996 (in hundred million won and %).
Chaebol Total Assets Debt Sales Net Profit Debt/Equity Ratio
Samsung 508.6 370.4 601.1 1.8 268.2
Hyundai 531.8 433.2 680.1 1.8 439.1
Daewoo 342.1 263.8 382.5 3.6 337.3
LG 370.7 287.7 466.7 3.6 346.5
Hanjin 139.0 117.9 87.0 -1.9 556.9
Kia 141.6 118.9 121.0 -1.3 523.6
Ssangyong 158.1 127.0 194.5 -1.0 409.0
Sunkyong 227.3 180.4 266.1 2.9 385.0
Hanhwa 109.7 97.2 96.9 -1.8 778.2
Daelim 57.9 45.9 48.3 0.1 380.1
Kumho 74.0 61.2 44.4 -0.2 477.9
Doosan 64.0 55.9 40.5 -1.1 692.3
Halla 66.3 63.2 52.9 0.2 2067.6
Sammi 25.2 25.9 14.9 -2.5 3245.0
Hyosung 41.2 32.5 54.8 0.4 373.2
Hanil 26.3 22.3 13.0 -1.2 563.2
Donga Construction 62.9 49.1 38.9 0.4 355.0
Kohap 36.5 31.2 25.2 0.3 589.5
Jinro 39.4 39.0 14.8 -1.6 8598.7
Dongguk Jaekank 37.0 25.4 30.7 0.9 210.4
Lotte 77.5 51.0 71.9 0.5 191.2
Kolon 38.0 28.9 41.3 0.2 316.5
Haitai 34.0 29.5 27.2 0.4 658.3
Sinho Jaeji 21.3 17.7 12.2 -0.1 489.5
Anam Industrial 26.4 21.8 19.8 0.1 478.1
Dongguk Muyok 16.2 13.6 10.7 -0.2 587.9
New Core 28.0 25.9 18.3 0.2 1224.0
Bongil 20.3 18.3 8.7 -0.9 920.5
Hansol 47.9 37.1 25.5 -0.1 343.2
Hansin Kongyong 13.3 11.5 10.6 0.0 648.8







Source: LG Economic Research Institute
Table 9. Central Business District office vacancy rates and rental yields.
Vacancy Rates Rental yield
1997 1998-99 Jun-97
Seoul 9.50%
Jakarta 10.0% 20.0% 7.20%
Kuala Lumpur 3.0% 20.0% 5.80%
Manila 1.0% 3.0% 9.30%
Singapore 8.0% 12.0% 3.90%
Bangkok 15.0% 20.0% 6.80%
Hong Kong 6.0% 10.0% 3.50%
Shanghai 30.0% 40.0% 8.00%
Taipei 4.80%
Source: JP Morgan "Asian Financial Markets", January 1998. 1997 figures for vacancy rates are estimates;
1998-99 figures are forecasts.
Table 10. Stock market prices indexes
1990 1991 1992 1993 1994 1995 1996 1997
Korea 696.00 610.00 678.00 866.00 1027.00 882.00 651.00 376.00
Indonesia 417.00 247.00 274.00 588.00 469.00 513.00 637.00 401.00
Malaysia 505.00 556.00 643.00 1275.00 971.00 995.00 1237.00 594.00
Philippines 651.00 1151.00 1256.00 3196.00 2785.00 2594.00 3170.00 1869.00
Singapore 1154.00 1490.00 1524.00 2425.00 2239.00 2266.00 2216.00 1529.00
Thailand 612.00 711.00 893.00 1682.00 1360.00 1280.00 831.00 372.00
Hong Kong 3024.00 4297.00 5512.00 11888.00 8191.00 10073.00 13451.00 10722.00
Taiwan 4350.00 4600.00 3377.00 6070.00 7111.00 5158.00 6933.00 8187.00
Table 11. Stock market prices indexes (property sector)
1990 1991 1992 1993 1994 1995 1996 1997
Indonesia 119.00 66.00 214.00 140.00 112.00 143.00 40.00
Malaysia 113.00 113.00 126.00 369.00 240.00 199.00 294.00 64.00
Philippines 32.00 34.00 39.00 81.00 80.00 87.00 119.00 59.00
Singapore 230.00 280.00 250.00 541.00 548.00 614.00 648.00 357.00
Thailand 74.00 82.00 168.00 367.00 232.00 192.00 99.00 7.00
Hong Kong 312.00 453.00 554.00 1392.00 862.00 1070.00 1682.00 941.00
Taiwan 61.00 71.00 57.00 137.00 109.00 59.00 55.00 55.00Table 12. Saving Rates (% of GDP)
1990 1991 1992 1993 1994 1995 1996 1997
Korea 35.69 35.74 34.88 34.91 34.60 35.14 33.60 33.06
Indonesia 31.75 31.10 33.41 28.66 29.52 27.65 27.50 27.98
Malaysia 29.07 23.24 30.06 27.70 33.81 34.65 37.81 39.34
Philippines 17.85 17.76 18.16 17.29 20.32 17.16 19.35 18.77
Singapore 45.32 46.56 48.35 46.17 50.82 51.05 51.33 51.30
Thailand 32.33 34.83 33.73 34.26 33.89 33.25 33.22 32.64
Hong Kong 35.85 33.78 33.76 35.67 33.83 31.94 29.95 31.33
China 37.77 37.84 37.26 41.29 42.04 40.22 39.25 41.15
Taiwan 30.50 30.26 28.93 28.68 26.99 26.70 25.92 25.43
Table 13. Government Fiscal Balances (% of GDP)
1990 1991 1992 1993 1994 1995 1996 1997
Korea -0.68 -1.63 -0.50 0.64 0.32 0.30 0.46 0.25
Indonesia 0.43 0.45 -0.44 0.64 1.03 2.44 1.26 0.00
Malaysia -3.10 -2.10 -0.89 0.23 2.44 0.89 0.76 2.52
Philippines -3.47 -2.10 -1.16 -1.46 1.04 0.57 0.28 0.06
Singapore 10.53 8.58 12.35 15.67 11.93 13.07 14.10 9.52
Thailand 4.59 4.79 2.90 2.13 1.89 2.94 0.97 -0.32
China -0.79 -1.09 -0.97 -0.85 -1.22 -1.00 -0.82 -0.75
Taiwan 1.85 -2.18 -5.34 -3.88 -1.73 -1.09 -1.34 -1.68
Table 14. Inflation Rate
1991 1992 1993 1994 1995 1996 1997
Korea 9.30 6.22 4.82 6.24 4.41 4.96 4.45
Indonesia 9.40 7.59 9.60 12.56 8.95 6.64 11.62
Malaysia 4.40 4.69 3.57 3.71 5.28 3.56 2.66
Philippines 18.70 8.93 7.58 9.06 8.11 8.41 5.01
Singapore 3.40 2.32 2.27 3.05 1.79 1.32 2.00
Thailand 5.70 4.07 3.36 5.19 5.69 5.85 5.61
Hong Kong 11.60 9.32 8.52 8.16 8.59 6.30 5.83
China 3.50 6.30 14.60 24.20 16.90 8.30 2.80
Taiwan 3.63 4.50 2.87 4.09 3.75 3.01 0.90
Table 15. Openness ((Exports+Imports)/2 as a % of GDP)
1990 1991 1992 1993 1994 1995 1996 1997
Korea 30.04 29.38 29.38 29.04 30.47 33.59 34.36 38.48
Indonesia 26.30 27.18 28.23 25.26 25.94 26.98 26.13 28.22
Malaysia 75.23 86.52 76.64 87.72 92.15 97.42 91.50 93.55
Philippines 30.40 31.09 31.58 35.58 36.98 40.26 44.90 54.20
Thailand 37.76 39.24 38.98 39.69 40.99 44.88 42.19 46.69
Hong Kong 129.93 135.28 140.37 137.18 138.92 151.67 142.28 132.68
Taiwan 44.27 45.14 42.34 43.29 43.16 47.80 46.63 48.07Table 16. Nominal Exchange Rate (to the US Dollar). Period average.
1990 1991 1992 1993 1994 1995 1996 1997 1997f
Korea 707.76 733.35 780.65 802.67 803.45 771.27 804.45 951.29 1695.00
Indonesia 1842.80 1950.30 2029.90 2087.10 2160.80 2248.60 2342.30 2909.40 4650.00
Malaysia 2.70 2.75 2.55 2.57 2.62 2.50 2.52 2.81 3.89
Philippines 24.31 27.48 25.51 27.12 26.42 25.71 26.22 29.47 39.98
Singapore 1.81 1.73 1.63 1.62 1.53 1.42 1.41 1.48 1.68
Thailand 25.59 25.52 25.40 25.32 25.15 24.91 25.34 31.36 47.25
Hong Kong 7.79 7.77 7.74 7.74 7.73 7.74 7.73 7.74 7.75
China 4.78 5.32 5.51 5.76 8.62 8.35 8.31 8.29 8.28
Taiwan 26.89 26.82 25.16 26.39 26.46 26.49 27.46 28.70 32.64
Table 17. Real Exchange Rate. End of year data.
1990 1991 1992 1993 1994 1995 1996 1997
Korea 96.00 91.50 87.70 85.20 84.70 87.70 87.20 58.60
Indonesia 97.40 99.60 100.80 103.80 101.00 100.50 105.40 62.40
Malaysia 97.00 96.90 109.70 111.00 107.10 106.90 112.10 84.90
Philippines 92.40 103.10 107.10 97.40 111.70 109.60 116.40 90.90
Singapore 101.20 105.70 106.00 108.60 111.90 112.70 118.20 114.40
Thailand 102.20 99.00 99.70 101.90 98.30 101.70 107.60 72.40
Hong Kong 99.70 103.90 108.50 116.00 114.50 116.00 125.80 138.40
Taiwan 96.50 95.70 95.70 91.40 92.60 90.40 89.60 89.20
Data Source: J.P. Morgan. The base figure (100) is the average for the year 1990.
Table 18. Bank Lending to Private Sector (% growth)
1991 1992 1993 1994 1995 1996 1997
Korea 20.78 12.55 12.94 20.08 15.45 20.01 21.95
Indonesia 17.82 12.29 25.48 22.97 22.57 21.45 46.42
Malaysia 20.58 10.79 10.80 16.04 30.65 25.77 26.96
Philippines 7.33 24.66 40.74 26.52 45.39 48.72 28.79
Singapore 12.41 9.77 15.15 15.25 20.26 15.82 12.68
Thailand 20.45 20.52 24.03 30.26 23.76 14.63 19.80
Hong Kong 10.17 20.15 19.94 10.99 15.75 20.10
China 19.76 20.84 43.52 24.58 24.23 24.68 20.96
Taiwan 21.25 28.70 19.46 16.18 10.00 6.00 8.92
Table 19. Bank Lending to Private Sector (% of GDP)
1990 1991 1992 1993 1994 1995 1996 1997
Korea 52.54 52.81 53.34 54.21 56.84 57.04 61.81 69.79
Indonesia 49.67 50.32 49.45 48.90 51.88 53.48 55.42 69.23
Malaysia 71.36 75.29 74.72 74.06 74.61 84.80 93.39 106.91
Philippines 19.17 17.76 20.44 26.37 29.06 37.52 48.98 56.53
Singapore 82.20 83.34 85.06 84.14 84.21 90.75 95.96 100.29
Thailand 64.30 67.70 72.24 80.01 91.00 97.62 101.94 116.33
Hong Kong 141.84 134.20 140.02 149.00 155.24 162.36 174.24
China 85.51 87.87 86.17 95.49 87.12 85.83 91.65 101.07
Taiwan 100.41 108.99 126.43 137.23 146.89 149.49 146.05 146.23Table 20. Lending Boom Measure (rate of growth between 1990 and 1996 of the ratio between the claims on
the private sector of the deposit money banks and nominal GDP).
Korea 11% Singapore 17%
Indonesia 10% Thailand 58%
Malaysia 31% Hong Kong 26%
Philippines 151% China 7%
Table 21. Non-Performing Loans (as proportion of otal lending in 1996)
Korea 8% Thailand 13%
Indonesia 13% Hong Kong 3%
Malaysia 10% China 14%
Philippines 14% Taiwan 4%
Singapore 4%
Source: 1997 BIS Annual Report; Jardine Fleming.
Table 22. Banking System Exposure to Risk. (% of assets at the end of 1997)
Property Collateral   Non-Performing Loans Capital
Exposure Valuation 1997 1998f Ratio
Korea 15-25% 80-100% 16% 22.50% 6-10%
Indonesia 25-30% 80-100% 11% 20.00% 8-10%
Malaysia 30-40% 80-100% 7.50% 15.00% 8-14%
Philippines 15-20% 70-80% 5.50% 7.00% 15-18%
Singapore 30-40% 70-80% 2.00% 3.50% 18-22%
Thailand 30-40% 80-100% 15% 25% 6-10%
Hong Kong 40-55% 50-70% 1.50% 3% 15-20%
Source: JP Morgan "Asian Financial Markets", January 1998.
Table 23. Foreign Debt, World Bank Data (as a % of GDP)
1990 1991 1992 1993 1994 1995 1996
Korea 13.79 13.51 14.34 14.18 14.32 23.80 28.40
Indonesia 65.89 68.21 68.74 56.44 60.96 61.54 56.74
Malaysia 35.80 35.48 34.51 40.74 40.40 39.31 40.06
Philippines 69.02 71.45 62.29 66.09 62.42 53.21 49.75
Singapore 11.23 11.07 9.47 9.45 10.79 9.84 10.74
Thailand 32.80 38.38 37.51 34.10 33.31 33.78 50.05
Hong Kong 16.80 14.84 14.99 14.35 18.38 16.60 15.44
China 14.26 14.84 14.99 14.35 18.38 16.60 15.44
Taiwan 11.04 10.73 9.37 10.44 10.87 10.40 10.07
Note: The source for Tables 23-27 is the Global Development Finance (GDF) report of the World Bank and IMF-IFS. The
data for Hong Kong, Singapore, Taiwan in tables 23-24 and 26-27 are from the Asian Development Bank. The data for
Korea in 1995 and 1996 (in italics) are from OECD, External Debt Statistics.
Table 24. Short-Term Debt, World Bank Data (% of Total).
1990 1991 1992 1993 1994 1995 1996
Korea 30.87 28.19 26.99 25.85 25.47 51.60 50.20
Indonesia 15.92 18.00 20.52 20.17 18.05 20.87 24.98
Malaysia 12.43 12.14 18.18 26.58 21.13 21.19 27.83
Philippines 14.48 15.24 15.93 14.01 14.29 13.38 19.34
Singapore 17.51 18.92 19.91 17.87 13.28 14.56 19.81
Thailand 29.63 33.13 35.22 53.01 60.67 72.36 41.41
Hong Kong 45.97 46.63 45.89 41.19 30.04 28.36 43.57
China 16.85 17.89 19.01 17.80 17.40 18.91 19.72
Taiwan 88.31 86.49 86.93 84.99 76.75 72.18 68.44Table 25. Debt Service as a Ratio of Exports. World Bank Data
1990 1991 1992 1993 1994 1995 1996
Korea 10.80 7.20 7.80 9.40 6.90 7.30 8.80
Indonesia 33.40 34.30 32.60 33.60 30.70 30.90 36.80
Malaysia 12.60 7.40 9.10 8.40 9.00 7.00 8.20
Philippines 27.00 23.00 24.40 25.60 18.90 16.40 13.70
Thailand 16.90 13.00 13.80 13.70 13.50 11.60 11.50
Hong Kong 1.71 1.23 1.08 0.93 1.49 0.71
China 11.70 11.90 10.20 11.10 8.90 9.90 8.70
Taiwan 2.29 2.01 1.86 1.33 1.68 1.82
Table 26. Short-Term Debt, World Bank Data (% of foreign reserves)
1990 1991 1992 1993 1994 1995 1996
Korea 72.13 81.75 69.62 60.31 54.06 171.45 203.23
Indonesia 149.28 154.62 172.81 159.70 160.36 189.42 176.59
Malaysia 19.54 19.05 21.12 25.51 24.34 30.60 40.98
Philippines 479.11 152.31 119.37 107.68 95.00 82.85 79.45
Singapore 2.65 2.67 2.35 2.04 1.75 1.78 2.60
Thailand 62.55 71.31 72.34 92.49 99.48 114.21 99.69
Hong Kong 23.52 21.78 18.38 17.09 16.49 14.16 22.35
China 31.49 24.68 66.76 68.33 33.04 29.62 23.74
Taiwan 21.56 20.21 21.00 23.64 21.76 21.64 21.31
Table 27. Debt Service plus Short-Term Debt, World Bank Data (% of foreign reserves ).
1990 1991 1992 1993 1994 1995 1996
Korea 127.43 125.90 110.35 105.66 84.90 204.93 243.31
Indonesia 282.92 278.75 292.03 284.79 277.95 309.18 294.17
Malaysia 63.96 45.87 45.55 42.37 48.73 55.92 69.33
Philippines 867.64 256.99 217.08 212.60 171.98 166.60 137.06
Thailand 102.35 99.34 101.34 120.28 126.54 138.13 122.62
Hong Kong 30.51 26.87 22.82 20.64 22.02 16.82
China 55.34 43.70 108.55 113.74 54.08 49.61 38.46
Taiwan 23.92 22.29 23.08 25.21 23.69 24.20
Table 28. Foreign Liabilities and Assets (toward BIS Reporting Banks) (US $ billion)
Korea 1993 1994 1995 1996 1997 1997-Q1 1997-Q2 1997-Q4
Foreign Liabilities 45.22 60.97 83.26 109.15 103.78 113.42 118.25 104.71
Foreign Assets 15.20 20.54 25.10 29.07 41.28 33.04 35.87 41.79
Net Liabilities 30.02 40.43 58.16 80.08 62.50 80.39 82.38 62.92
Foreign Liabilities (non-banks) 10.59 13.49 17.91 24.07 25.18 25.98 26.53 25.40
Foreign Assets  (non-banks) 1.45 2.29 3.58 3.47 2.24 3.42 3.06 2.28
Net Liabilities 9.14 11.20 14.33 20.61 22.94 22.57 23.46 23.13
Foreign Liabilities (banks) 34.63 47.49 65.35 85.08 78.60 87.44 91.72 79.31
Foreign Assets  (banks) 13.75 18.25 21.52 25.61 39.04 29.62 32.80 39.52
Net Liabilities 20.88 29.24 43.83 59.47 39.56 57.82 58.92 39.79
Indonesia 1993 1994 1995 1996 1997 1997-Q1 1997-Q2 1997-Q4
Foreign Liabilities 37.20 41.62 48.93 57.85 62.76 59.65 62.44 63.58
Foreign Assets 12.58 10.39 11.48 13.64 11.55 12.75 11.20 11.92
Net Liabilities 24.63 31.23 37.45 44.21 51.21 46.91 51.24 51.66
Foreign Liabilities (non-banks) 22.23 24.57 27.93 34.36 38.70 36.17 37.62 39.35
Foreign Assets  (non-banks) 3.61 2.47 2.56 2.68 3.32 2.90 2.71 3.37
Net Liabilities 18.63 22.11 25.37 31.69 35.37 33.27 34.91 35.98
Foreign Liabilities (banks) 14.97 17.05 21.00 23.49 24.07 23.48 24.82 24.23
Foreign Assets  (banks) 8.97 7.92 8.93 10.97 8.23 9.85 8.49 8.55
Net Liabilities 6.00 9.13 12.08 12.52 15.84 13.63 16.33 15.68Malaysia 1993 1994 1995 1996 1997 1997-Q1 1997-Q2 1997-Q4
Foreign Liabilities 16.02 14.48 18.76 25.91 29.08 31.23 33.00 29.47
Foreign Assets 19.24 10.32 13.03 17.49 13.07 18.88 17.47 13.93
Net Liabilities -3.21 4.15 5.72 8.41 16.01 12.35 15.53 15.54
Foreign Liabilities (non-banks) 4.26 3.91 5.54 6.92 6.46 7.06 7.50 6.70
Foreign Assets  (non-banks) 1.94 2.12 2.58 2.75 3.46 3.49 3.03 3.51
Net Liabilities 2.31 1.79 2.96 4.17 3.00 3.57 4.47 3.20
Foreign Liabilities (banks) 11.77 10.57 13.22 18.99 22.62 24.17 25.50 22.76
Foreign Assets  (banks) 17.29 8.21 10.46 14.74 9.61 15.39 14.44 10.42
Net Liabilities -5.53 2.36 2.76 4.25 13.01 8.78 11.06 12.35
Philippines 1993 1994 1995 1996 1997 1997-Q1 1997-Q2 1997-Q4
Foreign Liabilities 6.61 6.54 8.07 13.51 16.61 15.11 17.02 16.79
Foreign Assets 5.81 6.75 7.34 7.84 9.70 8.59 7.68 9.84
Net Liabilities 0.80 -0.21 0.73 5.67 6.91 6.52 9.34 6.96
Foreign Liabilities (non-banks) 3.37 2.84 3.12 4.15 6.34 4.82 5.24 6.42
Foreign Assets  (non-banks) 2.96 3.22 3.31 3.06 3.14 3.15 3.30 3.17
Net Liabilities 0.42 -0.37 -0.19 1.09 3.20 1.68 1.94 3.25
Foreign Liabilities (banks) 3.24 3.70 4.95 9.36 10.27 10.28 11.78 10.37
Foreign Assets  (banks) 2.85 3.53 4.03 4.78 6.56 5.45 4.38 6.67
Net Liabilities 0.39 0.17 0.92 4.58 3.72 4.84 7.40 3.71
Singapore 1993 1994 1995 1996 1997 1997-Q1 1997-Q2 1997-Q4
Foreign Liabilities 233.39 248.00 282.03 287.24 295.83 293.41 306.89 310.24
Foreign Assets 155.02 153.43 170.26 177.83 214.65 193.06 202.33 219.64
Net Liabilities 78.37 94.57 111.77 109.42 81.18 100.35 104.56 90.59
Foreign Liabilities (non-banks) 3.73 4.05 5.65 6.71 8.01 8.22 8.41 8.13
Foreign Assets  (non-banks) 9.56 10.88 12.07 13.62 14.16 13.72 13.77 14.38
Net Liabilities -5.82 -6.83 -6.43 -6.91 -6.16 -5.50 -5.36 -6.26
Foreign Liabilities (banks) 229.66 243.95 276.38 280.53 287.82 285.18 298.49 302.11
Foreign Assets  (banks) 145.47 142.55 158.19 164.21 200.49 179.34 188.56 205.26
Net Liabilities 84.19 101.40 118.19 116.32 87.33 105.85 109.92 96.85
Thailand 1993 1994 1995 1996 1997 1997-Q1 1997-Q2 1997-Q4
Foreign Liabilities 34.73 54.44 92.18 99.27 79.66 99.82 99.54 81.82
Foreign Assets 5.01 7.04 11.81 9.00 9.81 10.09 8.78 9.95
Net Liabilities 29.72 47.40 80.37 90.27 69.84 89.73 90.76 71.86
Foreign Liabilities (non-banks) 9.14 9.81 12.56 14.13 12.00 13.84 13.50 12.23
Foreign Assets  (non-banks) 1.63 1.84 2.13 1.90 2.06 1.91 2.02 2.09
Net Liabilities 7.50 7.97 10.43 12.22 9.94 11.92 11.49 10.14
Foreign Liabilities (banks) 25.59 44.63 79.62 85.15 67.66 85.98 86.04 69.59
Foreign Assets  (banks) 3.38 5.20 9.68 7.10 7.75 8.17 6.76 7.86
Net Liabilities 22.22 39.43 69.94 78.05 59.90 77.81 79.28 61.73
Hong Kong 1993 1994 1995 1996 1997 1997-Q1 1997-Q2 1997-Q4
Foreign Liabilities 412.99 493.96 513.04 469.96 469.58 480.55 502.90 499.74
Foreign Assets 290.01 345.19 329.74 284.37 294.76 302.24 296.81 302.72
Net Liabilities 122.98 148.77 183.31 185.60 174.83 178.31 206.09 197.02
Foreign Liabilities (non-banks) 19.61 17.90 22.58 26.73 20.69 25.48 26.10 21.44
Foreign Assets  (non-banks) 49.41 53.08 54.28 60.47 64.34 63.02 63.53 65.04
Net Liabilities -29.80 -35.18 -31.70 -33.74 -43.66 -37.54 -37.43 -43.60
Foreign Liabilities (banks) 393.38 476.06 490.46 443.24 448.90 455.08 476.79 478.31
Foreign Assets  (banks) 240.60 292.11 275.46 223.90 230.42 239.22 233.27 237.68
Net Liabilities 152.78 183.95 215.00 219.34 218.48 215.86 243.52 240.63
China 1993 1994 1995 1996 1997 1997-Q1 1997-Q2 1997-Q4
Foreign Liabilities 48.59 56.46 67.06 79.75 90.08 82.18 86.33 91.20
Foreign Assets 49.16 59.95 57.43 66.54 66.40 64.58 64.99 67.04
Net Liabilities -0.57 -3.49 9.63 13.21 23.68 17.60 21.34 24.15
Foreign Liabilities (non-banks) 13.30 15.18 16.10 17.88 18.12 17.95 18.90 18.36
Foreign Assets  (non-banks) 2.50 2.73 2.92 3.00 3.79 3.70 3.98 3.86
Net Liabilities 10.81 12.46 13.17 14.88 14.33 14.26 14.93 14.51Foreign Liabilities (banks) 35.29 41.28 50.96 61.87 71.96 64.22 67.43 72.83
Foreign Assets  (banks) 46.67 57.23 54.51 63.54 62.60 60.88 61.01 63.19
Net Liabilities -11.38 -15.94 -3.54 -1.67 9.36 3.34 6.42 9.65
Taiwan 1995 1996 1997 1997-Q1 1997-Q2 1997-Q4
Foreign Liabilities 22.13 22.79 22.43 24.69 25.23 22.66
Foreign Assets 36.03 37.48 36.46 37.37 36.23 37.27
Net Liabilities -13.90 -14.69 -14.04 -12.68 -11.00 -14.61
Foreign Liabilities (non-banks) 2.51 2.97 3.13 3.53 3.19 3.19
Foreign Assets  (non-banks) 7.28 8.22 9.03 8.30 8.34 9.10
Net Liabilities -4.77 -5.25 -5.90 -4.77 -5.15 -5.92
Foreign Liabilities (banks) 19.63 19.82 19.29 21.16 22.04 19.47
Foreign Assets  (banks) 28.76 29.27 27.44 29.07 27.89 28.16
Net Liabilities -9.13 -9.44 -8.14 -7.91 -5.85 -8.69
Source: Bank of International Settlements (BIS): International Banking and Financial Market Developments
Table 29. Liabilities towards BIS Banks (% of GDP)
1993 1994 1995 1996 1997
Korea 13.59 16.01 18.24 22.52 23.45
Indonesia 23.54 23.53 24.21 25.44 29.25
Malaysia 24.96 19.97 21.48 26.10 29.53
Philippines 12.16 10.21 10.88 16.31 20.20
Singapore 400.24 349.10 330.15 305.37 307.16
Thailand 27.73 37.71 54.82 54.71 51.75
Hong Kong 356.15 377.60 368.51 304.94 272.53
China 8.12 10.33 9.43 9.56 9.82
Taiwan 9.60 9.29 8.08 8.04 7.29
Table 30. Consolidated cross-border claims in all currencies and local claims





Total in billions of
US dollars
Korea 44.0% 7.4% 48.5% 103.4
Indonesia 21.1% 11.1% 67.7% 58.7
Malaysia 36.4% 6.4% 57.1% 28.8
Thailand 37.6% 2.8% 59.5% 69.4
China 42.6% 13.2% 44.1% 57.9
Taiwan 61.6% 1.6% 36.8% 25.2
Note: Source for Tables 30-32 and 36 is the Bank of International Settlements.
Table 31. Ratio of Liabilities to Assets (towards BIS Banks)
1993 1994 1995 1996 1997
Korea 2.97 2.97 3.32 3.75 2.51
Indonesia 2.96 4.01 4.26 4.24 5.43
Malaysia 0.83 1.40 1.44 1.48 2.23
Philippines 1.14 0.97 1.10 1.72 1.71
Singapore 1.51 1.62 1.66 1.62 1.38
Thailand 6.93 7.73 7.81 11.03 8.12
Hong Kong 1.42 1.43 1.56 1.65 1.59
China 0.99 0.94 1.17 1.20 1.36
Taiwan 0.64 0.59 0.61 0.61 0.62Table 32. Short-Term Liabilities towards BIS Banks (% of total liabilities at the end of 1996)
Korea 67% Thailand 65%
Indonesia 61% Hong Kong 82%
Malaysia 50% China 49%
Philippines 58% Taiwan 84%
Singapore 92%
Table 33: Foreign Reserves (in months of imports)
1990 1991 1992 1993 1994 1995 1996 1997
Korea 2.34 1.83 2.23 2.53 2.63 2.52 2.32 1.42
Indonesia 3.24 3.53 3.62 3.60 3.24 2.94 3.64 3.26
Malaysia 3.68 2.98 4.71 5.64 4.53 3.29 3.59 2.73
Philippines 0.75 2.63 2.93 2.59 2.81 2.33 2.95 1.79
Thailand 4.49 5.03 5.35 5.64 5.65 5.35 5.53 4.40
Hong Kong 3.13 3.04 3.04 3.33 3.27 3.10 3.47 4.80
Taiwan 12.99 12.86 11.28 10.64 10.90 8.90 8.68 7.56
Table 34. M1 to Foreign Reserves Ratio
1990 1991 1992 1993 1994 1995 1996 1997
Korea 1.50 2.16 1.84 1.79 1.57 1.54 1.44 1.81
Indonesia 1.73 1.48 1.30 1.44 1.58 1.53 1.21 1.62
Malaysia 0.96 0.93 0.81 0.69 0.84 1.07 1.16 1.46
Philippines 4.14 1.21 1.05 1.13 1.01 1.19 0.89 1.24
Singapore 0.30 0.28 0.28 0.29 0.26 0.26 0.25 0.26
Thailand 0.57 0.50 0.48 0.48 0.47 0.43 0.44 0.52
Hong Kong 0.45 0.46 0.45 0.40 0.35 0.35 0.23
China 4.95 3.87 10.30 12.99 4.72 4.07 3.45 3.24
Taiwan 0.99 0.98 1.18 1.27 1.28 1.32 1.42 1.55
Table 35. M2 to Foreign Reserves Ratio
1990 1991 1992 1993 1994 1995 1996 1997
Korea 6.48 8.33 7.20 6.91 6.45 6.11 6.51 10.50
Indonesia 6.16 5.51 5.61 6.09 6.55 7.09 6.50 7.37
Malaysia 2.91 2.99 2.64 2.09 2.47 3.33 3.66 4.99
Philippines 16.33 4.82 4.35 4.90 4.86 5.86 4.50 6.97
Singapore 1.23 1.18 1.17 1.05 1.06 1.05 1.03 1.17
Thailand 4.49 4.10 4.10 4.05 3.84 3.69 3.90 5.29
Hong Kong 5.43 4.84 4.54 4.43 4.35 4.25 3.18
China 10.37 8.00 21.39 26.93 10.29 9.65 8.55 7.76
Taiwan 3.20 3.36 4.28 4.61 4.78 5.35 5.78 6.30
Table 36. Short-Term Liabilities towards BIS Banks (% of foreign reserves, end of 1996)
Korea 213% Philippines 77%
Indonesia 181% Thailand 169%
Malaysia 47% China 36%Table 37. Contribution of Inward FDI to Current Account Financing (% of current account deficit)
1990 1991 1992 1993 1994 1995 1996 1997
Korea 45.16 14.19 18.43 -59.39 20.92 20.88 10.11 34.82
Indonesia 36.58 34.79 63.92 95.16 75.54 67.58 80.83 97.11
Malaysia 268.05 95.58 239.18 180.13 98.27 90.10 110.84 139.28
Philippines 19.67 52.61 22.80 41.05 53.93 74.65 38.38 29.12
Thailand 33.57 26.60 33.52 28.35 16.90 15.26 15.90 103.84
Table 38. Growth of Foreign Reserves in U.S. Dollars (% growth rate, 1990-1996)
Korea 127% Singapore 176%
Indonesia 144% Thailand 183%
Malaysia 176% Hong Kong 159%
Philippines 985% China 261%